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This dissertation study focuses on upper secondary technical and vocational education (TVE) in 
China. It empirically examines the characteristics of TVE participants and the labor market 
impacts of participating in upper secondary TVE relative to attending general high schools. 
Using nationally representative datasets from China, this study has found that compared with 
individuals who attended general high schools, participants of upper secondary TVE tend to be 
from relatively disadvantaged family background. The negative association between family 
background and TVE participation is more pronounced for female TVE students. There is some 
evidence that girls are more likely to attend vocational education, especially the elite secondary 
specialized schools. Students of secondary specialized schools are from relatively selective 
family backgrounds compared with students of the other types of upper secondary TVE. In terms 
of labor market impacts, the study has found positive effects of attending upper secondary TVE 
on earnings, employment rate, and the likelihood of working fulltime and working under formal 
contract. The effects are concentrated among females and students of secondary specialized 
schools. Considering that females are more likely to attend TVE, and that female TVE 
participants are more likely to come from less selective family background, the larger positive 
effects of attending TVE relative to general high schools among females may indicate 
improvement in equality both across genders and within females. 
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Chapter 1: Introduction 
 
This dissertation study focuses on technical and vocational education (TVE) in China. 
Specifically the study investigates the characteristics of participants in upper secondary TVE in 
China, and their subsequent labor market outcomes compared to attending general education. 
 
1.1 Contexts and Motivation 
According to UNESCO-UNEVOC, technical and vocational education is “a 
comprehensive term referring to those aspects of educational process involving, in addition to 
general education, the study of technologies and related sciences, and the acquisition of practical 
skills, attitudes, understanding and knowledge relating to occupations in various sectors of 
economic and social life… [It is] (a) an integral part of general education; (b) a means of 
preparing for occupational fields and for effective participation in the world of work; (c) an 
aspect of lifelong learning and a preparation for responsible citizenship; (d) an instrument for 
promoting environmentally sound sustainable development; and (e) a method of facilitating 
poverty alleviation” (UNESCO, 2002, p. 7). 
 Throughout the world, there are three major types of TVE system: school-based TVE; 
dual apprenticeship system; and informal training (Eichhorst, Rodriguez-Planas, Schmidl, & 
Zimmermann, 2012). The school-based TVE is the most prevalent TVE system around the world, 
especially among developed countries. Typically, school-based TVE follows a formal curriculum 
that teaches occupation-specific skills and knowledge, supplemented by general knowledge. The 
dual apprenticeship system is most popular among European countries like Germany, 
Switzerland, and Austria. This system of TVE combines the general knowledge obtained at 
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school-based learning with actual work experience acquired from on-the-job learning at training 
firms. Compared to school-based TVE, dual apprenticeship system provides higher share of 
firm- and occupation-specific training, making graduates more employable to the training firm 
and other employers in the occupation. But the emphasis on firm-based training will not lead to 
overspecialization as the system still incorporate highly standardized curricula taught in 
classrooms, which assures the transferability of skills. However, an effective dual apprenticeship 
system requires more preconditions than school-based TVE, such as the willingness of many 
firms to provide quality training, and the cooperation between government, employers, and 
industry in building the institutional framework of the system. Lastly, informal training, or 
informal-based apprenticeship, is more common in low-income or middle-income countries, as 
an alternative to the outdated or less effective vocational schooling programs. For instance, it is 
the most prevalent type of vocational education in India and many African countries (Eichhorst 
et al., 2012). Typically, apprentices of the informal training receive little or no remuneration. 
Training is usually entirely work-based and is concentrated in crafts that are less influenced by 
technology development. Compared to vocational schooling in these regions, the informal 
training is more responsive to the needs of informal employers in the labor market. However, the 
skills acquired through informal apprenticeships are not very transferable, due to the lack of 
certification of training and general skills. Furthermore, the lack of legal framework means 
apprentices have to take the risks regarding uncertain training qualities, potential exploitation of 
cheap labor, gender discriminations, or extension of apprenticeship duration. 
TVE plays an important role in education systems throughout the world. Researchers and 
policymakers have generally acknowledged the merits of TVE. Specifically, TVE allows greater 
access to education and provides an alternative way of increasing earnings for those who are not 
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able to or are not willing to take general education (Neumann & Ziderman, 1999; 
Psacharopoulos, 1997). The increased access to education through TVE also contributes to Goals 
3 and 6 of Education For All1 because TVE is specifically related to life skills the two goals 
address. Furthermore, the greater access to education may also reduce poverty and inequality. 
Shavit and Müller (1998) argue that upper secondary vocational education can improve 
intergenerational mobility because it may allow students from working-class background obtain 
educational level beyond compulsory education and hence being more likely to obtain skilled 
employment. Researchers have also found that TVE may generate other short term and long term 
benefits such as reducing youth unemployment and indirectly mitigating potential social 
instability, reducing structural unemployment, and supplying labor market with skilled workers 
(Psacharopoulos, 1997; Watson, 1994; Yi & Dai, 2012; Zheng & Shen, 2013; Zhou, 2007). 
The last point is particularly important for China because many observers point out that 
China has a large labor force, but many of them have low skill level or are farmers (Zhou, 2007). 
TVE can help the structural transition of labor market during urbanization. It teaches farmers 
about necessary skills, technology, laws, and social norms to help them adapt to labor market in 
urban environment (Wu et al., 2008). Furthermore, TVE could also alleviate over-education in 
China, which is brought about by the oversupply of highly educated labor, or college graduates, 
especially in eastern and coastal regions, and by the over emphasis on general education with 
curriculum being obsolete and isolated from industry (Zhou & Fu, 2011). Finally, TVE in the 
rural areas can help farmers more efficiently use natural resources and improve sustainability 
(Zhou, 2007).  !!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!1!EFA Goal 3: Ensuring that the learning needs of all young people and adults are met through equitable access 
appropriate learning and life skills programs. 
  
 EFA Goal 6: Improving all aspects of the quality of education, and ensuring excellent of all so that recognized and 
measurable learning outcomes are achieved by all, especially in literacy, numeracy, and essential life skills.!
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1.2 Statement of the Problem 
TVE is beneficial to the economy, but it is still debatable whether TVE or general 
education is better (Xiao & Wu, 2006). The proponents of secondary TVE argue that it prepares 
students both technologically and mentally for specific job and therefore make them more 
productive than general education students (Brunello & Giannini, 2001; Min & Tsang, 1990; 
Xiao & Wu, 2006). By contrast, in his classic essay “The Vocational School Fallacy in 
Development Planning” (1965), Philip Foster argued against the prevalent belief at that time that 
schooling can induce all kinds of attitude changes, such as nation building, good citizenship, and 
rural development. Foster stated “schools are remarkably clumsy instruments for inducing large-
scale changes in underdeveloped areas” and therefore are unlikely to achieve their goal of keenly 
preparing youth with the necessary practical, agricultural, and technical skills required by the 
transformation of developing economies (p. 144). On the contrary, educational aspirations and 
destinations are largely determined by “individual’s perception of opportunities within the 
exchange sector of the economy” and by “the actual structure of opportunities in that sector” (p. 
151). Krueger and Kumar (2004) demonstrated that countries in favor of vocational education 
adopt new technology slower than those in favor of concept-based or general education. The 
authors posited that workers with general education are more capable of operating new and risky 
technologies, whereas vocationally trained workers are more opt for established technologies. In 
times when technology advancement is relatively slow, the two countries in favor of vocational 
education can have comparable growth rate compared with countries in favor of general 
education. However, over time vocational countries grew slower than countries in favor of 
general education, and the difference in growth becomes more prominent as technology 
advances. 
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 Other opponents of secondary TVE argue that TVE is expensive. Specifically, 
vocationalizing high school curriculum has high cost but low return, therefore according to cost-
benefit-analysis, general education is more economically efficient (Dougherty, 1990; 
Psacharopoulos, 1991; Shi, 1996; Tsang, 1999; Xiao & Wu, 2006). Dougherty (1990) pointed 
out that vocational education in China has 50% - 100% higher unit cost than general education. 
Psacharopoulos (1991) mentioned that costs of vocational education are at least twice as 
expensive as general education, because of the need to equip vocational classrooms and because 
technical teacher education is much more expensive. According to Tsang (1999), vocational 
schools are more expensive than academic schools, comprehensive schools, or diversified 
schools at secondary level. Technical schools are even more expensive than vocational schools. 
Firm-based vocational training has lower unit cost than institutional training, but is still more 
costly than academic education. The unit-cost ratios of vocational and technical schools to 
academic schools are 1.38 for institutional cost, 2.53 for recurrent cost, and 4.82 for capital cost, 
in Africa, Asia, and Latin America. In the United States, these ratios are 1.81 for institutional 
cost, 1.64 for recurrent cost, and 2.12 for capital cost (Table III, p. 86). Recurrent cost accounts 
for a high proportion of total cost of vocational education. Personnel cost dominates recurrent 
cost, given that training is labor-intensive.   
Apart from arguments from cost perspective, general-education graduates may be more 
adaptable and thus more productive than vocational graduates in a changing workplace (Tsang, 
1991). Furthermore, vocational education reduces students’ chances of getting into colleges and 
therefore gaining access into professions with higher prestige and earnings. Arum and Shavit 
(1995) summarized some of the reasons and manifestations of this fact. First of all, high school 
vocational education provides a more restricted curriculum and students are less likely to take 
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advanced courses in mathematics and science and tend to do worse on standardized tests. Second 
of all, vocational education students also tend to have worse peers than their counterparts in 
general education, who are relatively more motivated and academically successful. Therefore, 
their educational outcome may be negatively affected by the peer effect. Third, being assigned 
into a lower track or ability group has a signaling effect that may lower students’ expectations of 
themselves and aspirations. Lastly, students in lower tracks learn less compared to those in upper 
tracks, due to less time and complexity of instruction, and also due to lower teacher quality.  
Given the arguments from both proponents and opponents of TVE, the focus of the 
debate seems to lie on the labor market returns to TVE. There are a few reasons why this debate 
is continuing. First, there are econometric concerns, such as sampling of data, the measure of 
outcome (whether it is direct measure of worker’s productivity, or employment status, or 
earnings), model specification, and self-selection bias (Meer, 2005; Xiao & Wu, 2006). In terms 
of the sampling, Psacharopoulos and Patrinos (2004) pointed out that using firm-based samples 
might be problematic because they are highly selective and tend to be large firms with many 
employees in urban areas. Furthermore, using samples that includes civil servants is problematic 
because public sector wages typically do not reflect market wages. As for model specifications, 
Chen and Min (1998) cautioned that benefits of education are not limited to pecuniary benefits. 
Instead, they also include non-pecuniary benefits such as housing and health care. Moreover, it is 
possible that TVE students earn less due to some unobservable characteristics that is correlated 
with their track choice (Meer, 2005). The second reason why the debate on the return to TVE is 
inconclusive is that there are controversies over the beneficiary of TVE, whether it is society, 
individual, or company. Finally, there are different forms of TVE, such as school-based TVE, 
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dual apprenticeship system, and informal training, all have different economic outcomes (Meer, 
2005; Tsang 1991; Xiao & Wu, 2006). 
This study intends to use a nationally representative dataset to estimate the labor market 
effects of upper secondary TVE in China. It looks at various labor market outcomes in addition 
to earnings and employment. The empirical model exploits a nationwide exogenous policy 
change that provides a natural experiment to filter out the unobservable confounding factors, 
which facilitates the identification of causal effects of participation in TVE. Before estimating 
the labor market effects of TVE, it is worth looking into empirical evidence on the patterns of 
participation in vocational education in China. This is particularly important to China because it 
may help to address some of the major challenges Chinese vocational education currently faces. 
First of all, many researchers have considered vocational education discriminated in China. 
Parents and students are generally in favor of academic education over vocational education (see 
for example Song, 2006). Furthermore, despite that vocational education is more costly than 
general education, government funding is less than that given to general education and covers 
less than half of total expenditure of vocational schools (Wang, 2007; Zheng & Shen, 2013). The 
underinvestment in vocational education may lead to a vicious cycle. Vocational schools would 
be unable to purchase necessary facilities and improve the quality of education. In order to 
reduce cost, schools might choose to focus on less costly non-technical and non-engineering 
occupations, resulting in structural mismatch with labor market and unemployment (Wang, 
2007). This would make vocational education even less desirable, and hence attended by mostly 
disadvantaged students. Therefore, to bring back policymakers’ attention on vocational 
education, it is important to first look at who are taking vocational education, and find out 
whether a particular population subgroup, especially the disadvantaged, are more likely to 
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participate in vocational education. If that is the case, it is critical to investigate in the relative 
returns to vocational education, as well as its other labor market impacts. If vocational education 
leads to better labor market outcomes for its graduates compared with general education 
students, then it will be an effective way to improve social equity and intergenerational mobility. 
In this case, government should carry out policies to improve the quality and capacity of 
vocational education. Otherwise, if vocational education leads to worse labor market outcomes 
compared with general education, policymakers should ponder over whether continued funding 
of vocational education is justified. 
 
1.3 The Development and Structure of TVE in China 
Tsang (1991) divided the post-1949 development of China’s education, including 
vocational education, into three general periods up to the 1985 structural reform of secondary 
education. 
1949-1965 
The first period 1949-1965 starts right after the founding of the People’s Republic of 
China and ends before the beginning of the Cultural Revolution. This period is marked by rapid 
expansion of secondary TVE and the formation of three major types of TVE schools. The first 
type is secondary specialized schools, which includes secondary teacher-training schools and 
secondary technical schools. Secondary teacher-training schools are administered by educational 
bureaucracies, and provide training to students who would eventually become primary school 
and kindergarten teachers. Secondary technical schools are run by other ministries, departments, 
and industries, with the goal of training middle-level cadres for the respective ministries or 
departments. Secondary technical schools developed rapidly between 1952 and 1954, with some 
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of the old vocational school operated by the nationalist government converted to technical 
schools and some new schools built. Attending secondary specialized schools was a popular 
choice by students because they were considered the most selective and could lead to the best 
employment. Especially, students of secondary technical schools were given “cadre” status upon 
graduation, which was highly prestigious and relatively well paid (Zhou, 2008). 
The second type of TVE schools is skilled-workers’ schools. They were mainly 
established between 1953 and 1957 with the goal of training middle-level skilled workers. They 
were run by the Department of Labor until 1964 when they were transferred to the Ministry of 
Education (Tsang, 1991). Graduates from skilled-workers’ schools would automatically become 
skilled-workers and members of the working class, which was also considered very prestigious at 
that time (Zhou, 2008). 
The third type of TVE schools is secondary vocational schools, or vocational high 
schools. These schools can be further divided into agricultural schools in rural areas and 
vocational schools in urban areas. Agricultural schools were first established in 1958.  
Vocational schools in urban areas were established in 1963 and expanded rapidly between 1963 
and 1965. They were both administered by educational bureaucracies and aimed at preparing 
elementary-level skilled workers (Tsang, 1991).  
Although in general, during 1949-1965, the main theme of TVE in China was expansion, 
the pace of development went through many ups and downs. Under the influence of the 
expansionist policies of the Great Leap Forward, TVE along with general education experienced 
headlong growth between 1958 and 1960. However, the pace immediately slowed down in the 
following two years with much needed consolidation and contraction in 1961 and 1962. Then 
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finally the development was restored to a more controlled expansion from 1962 to 1965 (Tsang, 
1991). 
1966-1976 
The second period of TVE development overlapped with the ten-year turmoil of the 
Cultural Revolution. During this period, many previous educational policies were denounced, on 
the grounds that the previous education did not represent a proletariat, but a capitalist view of the 
world. Consequently, the structure of education was also dramatically changed. Vocational high 
schools were largely converted to general schools. At the same time many secondary technical 
schools and skilled-workers schools were closed, consolidated, or converted to factories. There 
was no vocational education at the lower-secondary level by 1976, and the share of students 
participating in upper secondary vocational education is only 1.16% (Tsang, 1991). 
1977-1985 
Following the end of the Cultural Revolution came the third period. During this period, 
overall political ideologies as well as policies in all aspects were corrected from the extremist 
Cultural Revolution era. In terms of education, one of the main themes was reestablishing TVE. 
Following the call for strengthening TVE from Deng Xiaoping, the Vice Chairman of the 
Chinese Communist Party at the time, skilled-workers’ schools were restored in 1978 and the 
administration was transferred from education bureaucracies to the Department of Labor. Then 
secondary specialized schools were restored in 1980, and their important role of producing 
cadres was further reemphasized in a national conference organized by the Ministry of Education. 
The conversion of secondary general schools to secondary vocational schools began in 1981, 
following the appeals by the other two leaders of the country, Hu Yaobang (Secretary General of 
the Chinese Communist Party) and Zhao Ziyang (Premier). 
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1985: Structural reform of secondary TVE 
In 1985, the Central Committee of the Communist Party of China (CCCPC) called for 
restructuring secondary education to achieve a 50-50 mix of general and vocational education at 
upper-secondary level (Tsang, 1991). The 1985 reform had two other major components: 1) 
“decentralisation in the administration and financing of basic education and the implementation 
of nine-year compulsory education”; and 2) “reform in student admission and allocation of 
graduates in higher education as well as increased autonomy in operations for institutions of 
higher education” (Tsang, 1991, p. 66). I will mainly focus on the structural change component 
of the reform, as it is most related to vocational education. The rationale for the structural change 
was mainly driven by problems in the national economy, particularly manifested in the labor 
market. On the one hand, China’s labor market underwent serious shortage of skilled and semi-
skilled workers as well as middle-level technicians during the 1980s as the industrialization 
speeded up. On the other hand, regular high school graduates were generally considered 
inadequately prepared for technical work. Thus, there came the need for expanding TVE to 
supply the labor market with more mid-level skilled workers, and to improve economic 
efficiency. As mentioned previously, there had already been a series of policies intended to 
revitalize vocational education since 1978. Therefore, this nation wide structural reform was 
actually the culmination of these efforts. The central government planned to accomplish the 
structural change by introducing vocational course into general high schools, converting general 
high schools into vocational high schools, building new vocational high schools, or increasing 
enrollment in existing secondary technical schools and skilled-workers schools. The enrollment 
share of vocational education at upper secondary level reached 48% by 1990 (Tsang, 1991), and 
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56% by 1997 (Tsang, 2000). In 2016, about 41% of students in upper secondary schools were 
enrolled in vocational education (Ministry of Education, 2016). 
There were several notable features of the implementation of the reform (Tsang, 1991). 
First, the implementation adopted a decentralized approach where local governments, with the 
help from industries, took responsibility for the development of vocational education under their 
jurisdiction. Specifically, local governments had to manage the development of TVE schools of 
different types, subjects, and full-time/part-time status. Second, the implementation adopted 
policies in favor of the employment of vocational school graduates. This was achieved through 
qualification based hiring and giving priority of hiring vocational graduates in matched fields. 
Third, the implementation established school-enterprise partnership for vocational teacher 
education, as well as for establishing teacher-training colleges. 
However, this policy-driven supply side structural reform was not without problems. One 
of the major problems of the reform is the low quality of education and inadequate funding, 
which is most prominent among vocational high schools. This was because vocational high 
schools had shorter history of operation compared with secondary technical schools and skilled-
workers schools. Furthermore, the latter two types of schools were much better financed in that 
they generally received more donation of equipment and they were able to incorporate students’ 
training into the work units. Apart from low quality of education, there was also significant lack 
of coordination among different government bureaucracies overlooking vocational education, 
leading to inefficient use of resources (Tsang, 1991). 
1996: Vocational Education Law of the People’s Republic of China 
TVE in China continued to develop after the ambitious 1985 reform. In 1996, the 
landmark Vocational Education Law was established and carried out. The Law formally divides 
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TVE into lower secondary level, upper secondary level, and tertiary level. Furthermore, for the 
first time in the history of China, it recognizes the legal status of higher vocational education 
(Mao, 2013). 
1998: The Action Plan for Educational Revitalization Facing the 21st Century 
In 1998, Ministry of Education published The Action Plan for Educational Revitalization 
Facing the 21st Century (Ministry of Education, 1998). The Action Plan, built upon the 
Vocational Education Law, called for the development of a more coherent TVE system with 
improved connections between all levels of TVE and between TVE and general education and 
adult education. It also proposed for establishing a specialized fund for the reform of TVE 
curriculum and the development of teaching material. Furthermore, it aimed to create 50 TVE 
teacher and instructor training institutions, based on existing general and vocational higher 
education institutions.  
In terms of the enrollment of TVE, the Action Plan stated that the current enrollment 
share between general and TVE at the upper-secondary level should be maintained (about 50-
50). In the few areas that had not achieved universal nine-year compulsory education, TVE at 
lower secondary level should be developed to fill the gap, whereas in areas with well-developed 
upper secondary education, the focus of TVE development should be put on improving quality 
and efficiency. 
In terms of school to work transition, the Action Plan required secondary TVE schools to 
conduct scientific prediction of labor market demands and design flexible and diverse courses to 
cope with the changing industrial structure and demand. 
Finally, the Action Plan emphasized the importance of TVE in rural areas and proposed, 
in 3 to 5 years, to teach farmers in rural areas one to two practical skills in production, so they 
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can catch up with the overall social and economic development and improve their living 
standard. 
2002: Decision of the State Council on Energetically Promoting the Reform and 
Development of Vocational Education 
In 2002, the Decision of the State Council on Energetically Promoting the Reform and 
Development of Vocational Education (State Council, 2002) provided some further guidance on 
the development of TVE at all levels. Specifically, the Decision called for shaping vocational 
education to meet the needs of economic and social development. It pointed out that TVE should 
relate “the employment of the trainee and the education received to the needs of the market” (Li 
& Lumpy, 2005, p. 14). In addition, it also emphasized the importance of developing TVE for 
agriculture, for rural areas, and for farmers. In terms of educational finance, the Decision aimed 
at making sure that government, rather than private sector, is the primary supporter for 
vocational education, while incorporating other supports from business, institutions, and social 
groups (Li & Lumpy, 2005). It explicitly stated that no less than 15% of urban surtax for 
education expense should be allocated to vocational education. In areas with universal 
compulsory education, no less than 20% of urban surtax for education expense should be 
devoted to vocational education. At the same time, companies should allocate funds for 
employees’ education and training at the rate of 1.5% total salary. For high performing 
companies with requirement on advanced skills, the rate should be 2.5%. All these private 
finance of TVE will be rewarded with favorable tax policies such as tax-deductible donations to 
TVE (Zheng & Shen, 2013). 
2005: Decision of the State Council on Vigorously Developing Vocational Education 
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Only three years after the previous “Decision”, the State Council issued another 
“Decision” regarding the development of TVE (State Council, 2005), which provided some 
updated guidance on the financing of TVE and the regulation of TVE market at all education 
levels. First, the Decision encouraged public TVE schools to be open to financing from private 
sector as well as foreign entities. It also encouraged the development of minban (private) TVE 
schools and strived to improve relevant regulations on land use and financing of minban TVE 
schools. Meanwhile, teachers at minban TVE schools should be treated the same as those in 
public schools (Du, 2005). 
In terms of the TVE labor market, the Decision reiterated the importance of partnership 
between schools and companies, where the latter has responsibility of providing training to TVE 
students and teachers. Furthermore, each industrial association is required to make predictions 
regarding the demand for human resource in that specific industry, in order to provide guidance 
to TVE curriculum development. Lastly, vocational qualification system should be further 
improved and regulated, where workers with TVE diplomas, vocational qualifications, or 
training certificates should be given priority in employment (Du, 2005). 
In terms of the financing of TVE, this Decision increased the level of support from local 
governments. Specifically, no less than 20% of urban surtax for education expense should be 
dedicated to vocational education (no less than 30% for areas with universal compulsory 
education) (Zheng & Shen, 2013). 
Finally, the Decision called for the establishment of TVE financial aid system, since a 
large share of TVE participants are students from poor rural families or low-income urban 
families. Local governments should develop financial aids, scholarships, or student loans to 
provide tuition exemption, tuition reduction, and subsidies of living expenses to students of 
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poverty and students choosing agriculture related fields or other physically challenging 
vocational fields (Du, 2005). 
In 2008, as the world economy was entering a recession, China initiated a series of large-
scale government spending programs to stimulate the economy into recovery. In the fourth 
quarter of 2008, the central government invested 4.4 billion CNY in education, as part of the 100 
billion CNY stimulus package. One billion was intended to strengthen the foundation of 
secondary vocational education. Also in 2008, local and central government provided a total of 
18 billion CNY financial assistance to needy students in secondary vocational schools, covering 
more than 90% of the total enrollment of secondary vocational education then (Zhang, 2010). 
2010: Secondary Vocational Education Reform and Innovation Action Plan (2010-
2012) 
In 2010, the Ministry of Education issued the Secondary Vocational Education Reform 
and Innovation Action Plan (2010-2012) (Ministry of Education, 2010), which is a follow up to 
the State Council’s umbrella policy document National Outline for Medium and Long-term 
Education Reform and Development (2010-2020) (State Council, 2010), with specific focus on 
TVE. Both documents reiterated the importance of TVE in improving educational equity. They 
called for establishing a sound TVE student financial aid system and providing free secondary 
TVE. Furthermore, the two documents encouraged TVE development in rural areas and 
proposed that rural areas, least developed areas, and areas with high concentration of ethnic 
minorities should receive extra weight when considering TVE education resource allocation. 
Both the National Outline and Action Plan recognized educational quality as the key 
issue of TVE development. They laid out three possible ways to improve quality. First is 
building up TVE teaching force and improving training facilities through more organized teacher 
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training projects and establishing training centers. Second is promoting the cooperation and 
partnership between TVE schools and companies. Particularly, schools and companies can hold 
conference on regular basis to exchange information, broaden scope of curriculum, and develop 
research projects. More importantly, companies can provide valuable inputs on TVE course 
design and teacher training. The authority should carry out more detailed regulations on school-
company partnerships. The third proposed way to improve educational quality is to develop 
better curriculum that is more coherent with skill requirement of specific industries, and that can 
offer smoother transition to tertiary TVE and continuing education as well. Furthermore, the 
curriculum should be delivered in multiple ways, such as projects, cases, scenarios, and 
simulations, to facilitate interactive and effective learning. 
Finally, both documents stated that government would be the major driving force behind 
TVE and would allocate larger share of educational funding to support TVE development in the 
following 10 years (Sun, 2011). 
Figure 1.1 below illustrates the current structure of TVE in China. At the end of primary 
school, students are separated into two tracks, academic schooling provided in general junior 
secondary schools or vocational schooling provided in junior secondary technical vocational 
schools. Lower secondary TVE trains students with basic professional knowledge and skills. 
Most of the junior secondary vocational schools are located in economically less developed rural 
areas and represents a minimal share of enrollment at lower secondary level, 0.01% (Ministry of 
Education, 2016a). Schooling usually lasts 3-4 years. In most of the other parts of China, lower-
secondary education is essentially general education. Given the trivial percentage of lower-
secondary students in the vocational track, China basically has a nine-year general compulsory 
education. 
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Upper secondary TVE comprises the key component of TVE in China. As mentioned 
earlier, the three types of TVE schools at this level are: secondary specialized schools, skilled-
workers schools, and the agricultural and vocational high schools. These schools are responsible 
for training students with secondary level specialized and technical skills for production. 
Students graduating from junior vocational schools can continue their study in any of these types 
of schools, but most upper secondary TVE schools enroll graduates from general junior 
secondary schools. The length of the schooling is mostly 3 years; but it can be 2 or 4 years for 
some specific skill areas. Secondary specialized schools include teacher-training schools, and 
have the largest share of enrollment among the three types of schools. They aim at producing 
intermediate technicians, administrators, and elementary school teachers. Length of education is 
typically three years, some of them four years. They are relatively the most selective type of 
upper secondary TVE schools among the three. Skilled-workers schools are responsible for 
training beginning and intermediate level technicians. Typical length of education is two years. 
Lastly, vocational high schools are mostly transformed from general high school and provide 3-
year training for technicians and service workers. 
At tertiary level, TVE is provided by four types of institutions: 1) higher vocational 
technical institutions; 2) the 5-year vocational programs provided in specialized secondary 
schools; 3) tertiary vocational education provided in some institutions of general higher 
education and adult higher education institutions; and 4) reformed regular institutions that offer 2 





Figure 1.1: Organizational structure of TVE in China 
 
Most of the TVE schools are terminals for one’s education currently. However, 
connections between different levels of TVE and between TVE and general education are more 
and more encouraged recently (Guo & Lamb, 2010). 
This study focuses on TVE at upper secondary level in China, which mostly take place in 
secondary specialized schools, skilled-workers schools, and the agricultural and vocational high 
schools. For simplicity, throughout this study “TVE” and “vocational education” will be used 
interchangeably. By 2015, about 41% of students in upper secondary schools were enrolled in 






































number of schools and fulltime teachers by each type of upper secondary TVE schools in 2015, 
as well as their student-to-fulltime-teacher ratio. Secondary specialized schools took up almost 
half of total enrollment of upper secondary TVE (Chapter 4 will discuss TVE enrollment in more 
detail), but they had fewer schools than vocational high schools, which suggests that secondary 
specialized schools had much larger school size on average. In terms of number of teachers, 
secondary specialized schools did have the most fulltime teachers, but not proportional to their 
enrollment compared to the other two types of TVE schools (Ministry of Education, 2016b). This 
translates into the highest student-teacher ratio for secondary specialized schools.  
Appendix Table 1.2 breaks down fulltime teachers by their professional title and age 
groups, for secondary specialized schools and vocational high schools. In general, professional 
title seems to be related to seniority. A larger share of older teachers had been awarded senior or 
sub-senior professional title. However, for both types of schools, there were a large proportion of 
young teachers. Additionally, as the more selective type of TVE schools, secondary specialized 
schools had larger share of teachers with senior and sub-senior titles.  
Lastly, Appendix Table 1.3 shows the average equipment and facilities of secondary 
specialized schools and vocational high schools in 2015. The more selective secondary 
specialized schools had larger school area, more books and computers, more classrooms, as well 
as teaching equipment and instruments. 
The remaining chapters of this dissertation will proceed as follow. Chapter 2 will provide 
a summary of literature on the characteristics of the participants to vocational education, and 
labor market returns to vocational education. The literature review seeks to specifically answer 
the question “what kind of students are more likely to take vocational education”, and “what are 
the effects of TVE participation on earnings, employability, and employment placement”. 
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Chapter 3 will list the key research questions of this dissertation, followed by a brief conceptual 
framework. I will also discuss the methodology of the empirical analysis in detail, including the 
data and samples, identification strategy and empirical models, as well as robustness analyses. 
Chapter 4 will present the results on the characteristics of upper secondary TVE participants in 
China. Chapter 5 will show empirical results for the labor market impacts of participating in 
upper secondary TVE compared with attending general education. Finally, Chapter 6 will 
summarize all the empirical results, discuss the limitations and significance of the study, as well 
as making some policy recommendations for the development of upper secondary TVE in China. 
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Chapter 2: Literature Review !
 This chapter reviews the existing literature around the world on the characteristics of 
vocational education participants and the labor market impacts of attending vocational education. 
The chapter is divided into three parts. The first part, Section 2.1, focuses on exploring the 
characteristics associated with participating in vocational education. The second part, Section 
2.2, examines the various labor market returns to vocational education. In each part, I present the 
studies in developed countries first, followed by studies in developing countries and China. 
Finally the third part, Section 2.3, concludes with summary of the findings from both parts and 
research gaps for future studies. 
 
2.1 The Determinants of Participation in TVE 
This section will answer the question of what are the characteristics of TVE participants 
identified by studies in both China and abroad. Worldwide, TVE is not as attractive as academic 
education to students and families in general. Students with lower academic achievement and 
lower socioeconomic status are more likely to participate in vocational education (Ainsworth & 
Roscigno, 2005; Altinok, 2012; Neuman & Ziderman, 1991). Similar pattern also exists in 
China, where TVE participants are academically less able, and are those who fail to pass the 
entrance exams into academic high schools or undergraduate studies. In addition, TVE becomes 
the last resort of students with limited family resource, as a way to relieve the financial burden of 
the family and enter the labor market earlier (Zhou, 2008). 
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2.1.1 Studies in developed countries. 
Altinok (2012) conducted a cross-country study comparing the characteristics of students 
in general and vocational education. The paper used PISA 2009 data with student samples from 
22 countries, and applied a logistic regression. The general finding is that the probability of 
being enrolled in vocational education strongly depends on student’s gender, socioeconomic 
status, academic achievement, immigrant status, repetition rate, and motivation. In most 
countries studied, students with lower academic achievement and lower socioeconomic status are 
more likely to participate in vocational education. Furthermore, girls are overrepresented in 
general education compared to vocational education. However, there is large variation across 
countries in the determinants of participation in vocational education. For example, in Japan, 
students from high SES families are more likely to attend vocational education. Girls in 
Colombia, Indonesia, Slovak Republic, and Chinese Taipei are more likely to attend vocational 
education. 
One caveat of this study is that the study only includes 22 out of 65 countries/areas. 
Therefore, the sample may be biased, given that it excludes Northern European countries like 
Germany, Denmark, and Switzerland, where vocational education takes a large share of 
secondary education. 
Ainsworth and Roscigno (2005) examined class, race, and gender inequality in vocational 
education during high school years and the implications for students’ later educational and 
occupational trajectories in the United States. According to previous literature, poor, female and 
racial minority students are more likely to participate in vocational education. Furthermore, 
participation in vocational classes will increase the likelihood of dropping out of high school and 
significantly decrease the likelihood of college attendance. The study uses National Education 
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Longitudinal Study 1988 (NELS88) data. The longitudinal and nationally representative nature 
of the data set allows the authors to control for individual characteristics and variations in 
vocational education programs. Furthermore, the data set includes student transcript data, which 
allows the authors to make detailed differentiation between various types of vocational 
education. The analysis sample excludes those observations without transcript data. The study 
uses Poisson and Logistic regression models to examine the participation in vocational education 
and its subsequent effects. For the outcomes, the study looks at course taking in various types of 
vocational education (i.e. agricultural, blue-collar, and low-wage service). The empirical models 
also include controls on student’s prior educational expectation, achievement, socioeconomic 
status, race, sex, family structure, local labor market characteristics, and region. 
The authors found that high SES students are less likely to take vocational courses. They 
conjectured there are three possible explanations for this phenomenon. First, high SES students 
find vocational courses inappropriate for them or inconsistent with their occupational goals. The 
second reason is that low SES students believe vocational training is the best way to preparation 
for the jobs available to them, or is more inherently interesting than academic coursework. 
Lastly, schooling processes may have the effect of funneling high SES students to college 
preparatory courses and low SES students to vocational training. In addition to differences 
regarding SES, females are more likely to participate in low-wage service sector vocational 
training. Women have traditionally overly represented this sector of the economy. Therefore the 
authors argued that there appear to be sorting mechanisms that distribute females into low-wage 
service sector vocational tracks. Furthermore, rural areas are more likely to offer agricultural and 
low-wage service courses than urban areas. The popularity of service courses relative to urban 
areas may be due to the decline of agriculture employment in rural areas and the increasing 
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reliance on low-wage service jobs. Finally, academically successful 8th graders and those with 
higher educational expectations are less likely to choose vocational courses. 
The authors in general found that there exist significant class, race, and gender disparities 
in vocational educational placement, even after controlling for prior academic achievement and 
educational expectations. Therefore, the authors conclude that vocational education reproduces 
class, gender, and race inequalities. They also argue that their findings challenge the assumption 
that human capital acquisition is purely driven by motivations, skills and abilities, which is 
adopted by models of wage inequality, employment access and occupational mobility. Instead, 
enduring class, race, and gender inequalities at institutional and organizational levels have 
distorted human capital acquisition. 
However, there are at least two caveats in this analysis. First, when analyzing the 
vocational education placement, the authors stated that they used a sample with only high school 
completers to ensure that all students were in school an equal amount of time during which they 
could enroll in vocational courses. However, estimating using this restricted sample may lead to 
bias if vocational and general track students have different dropout rate and certain observed 
characteristics are associated with dropout rate. For instance, if SES is negatively related to 
dropout of high school, and vocational students tend to have higher dropout rate, then the 
estimated effect of SES on vocational education placement will be biased downward. Second, 
although controlling for a rich set of background variables, the empirical model cannot establish 
a causal relation for the determinants and effects of vocational involvement, in that the decision 
to take vocational courses and the measured outcomes may be jointly determined by some 
unobserved factors, such as legacy. For instance, if students whose parents took vocational 
education when they were young and work in a particular trade afterwards are more likely to 
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follow suit and participate in vocational education, and if vocational education graduates tend to 
work in occupations with lower socioeconomic status, then the estimated effects of SES on 
vocational education placement may be negatively biased.  
Outside the United States, Stanwick (2006) conducted a study on the outcomes of 
diploma- and advanced diploma- level vocational education and training in Australia. The study 
also explored the reasons for individual’s participation in TVE and identified three main groups 
of students undertaking diploma and advanced diploma level (tertiary level) TVE in Australia. 
The first group comprises a large proportion of young students with high school diplomas who 
enter tertiary education for the first time, either with a view to gaining employment, or using the 
course as a stepping-stone to university studies. The second group comprises people aged 25 and 
over enrolling in the course for reasons related to employment; e.g. for increased wages or for 
promotion. The third and last group is made up of people aged 25 and over who have not 
completed high school and are “catching up” on their education by means of TVE. To sum up, 
the key motives for partaking TVE are employment (including first-time job seeking and career 
changer), preparation for further education, and make up for education deficit. 
Finally, Bradley and Nguyen (2004) examined the school-to-work transition at the end of 
compulsory education (age 16 then) in the UK in the 1990s. They specifically looked at five 
outcomes: permanent employment, unemployment, enrollment in academic further education, 
enrollment in vocational further education, and enrollment in publically funded youth training 
program. They used individual level data from the Youth Cohort Studies for 1992, 1994, 1996, 
and 1998, combined with school characteristics from School Census and district-level 
unemployment rates and county-level earnings data from other surveys. The empirical model 
was cross-sectional multinomial logit regression model with dependent variable being the five 
! 27!
categories of outcomes, and independent variables including youth’s personal characteristics 
(including academic ability, race, gender, cohort), family background (family structure, parental 
occupation, housing), school quality, and local labor market characteristics. 
The authors found that more academically able students were less likely to follow the 
“vocational route” to occupations. Young people who attend a high quality school were far more 
likely to take academic further education. In terms of race, Afro-Caribbean boys and 
Bangladeshi/Pakistani boys were more likely to choose vocational further education. The authors 
thought the possible explanation include the lower prior education attainment, different 
occupational preferences, or the avoidance of labor market discrimination for these groups. 
Finally, the authors found that high local unemployment rate tend to encourage young people to 
proceed to academic further education. A common shortcoming as the other studies is that the 
cross-sectional estimation does not provide a causal interpretation. 
 
2.1.2 Studies in developing countries. 
Empirical studies in developing countries are less abundant than those in the developed 
world. In one notable study, Moenjak and Worswick (2003) examined the choice and relative 
returns to upper secondary vocational and general education in Thailand. The study used data 
from Thailand’s Labor Force Survey for the years 1989 to 1995. The sample was pooled and 
comprises of individuals between 15 and 60, who were not attending school at the time of the 
survey, whose highest level of education is either upper secondary vocational or general 
education, and whose information on parental education and parental occupation is not missing. 
The authors applied a Probit regression model where the dependent variable is participation in 
vocational education and the explanatory variables include a vector of individual, family and 
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regional characteristics, such as parental education (proxy for socioeconomic status), individual’s 
birth cohort, family structure, and region of upbringing. 
The authors found that for both men and women, having father in a white-collar or blue-
collar occupation, as compared to having father in a menial occupation, significantly increase the 
likelihood of undertaking vocational education. Furthermore, father’s educational attainment 
being higher than primary level significantly increases the likelihood of undertaking vocational 
education. Lastly, being raised in a more prosperous region of the country significantly increases 
the likelihood of undertaking vocational education. 
Therefore, the authors’ general conclusion is that individuals from families with higher 
socioeconomic status are more likely to undertake vocational education. One potential 
shortcoming is that the sample is highly selective, especially considering that it excludes people 
whose educational attainments are beyond upper secondary level, people who do not live with 
parents, and people who were unemployed at the time of the survey. The authors also 
acknowledged this potential problem as they pointed out “such exclusion suggests that our 
sample is a selected group, especially if those who live with parents tend to be those who cannot 
afford to live apart on their earnings” (p. 100). Furthermore, if any of the characteristics 
associated with missing from the sample is correlated with both vocational education placement 
and any of the existing predictors, the estimations of the latter will be biased. For example, if 
students from families with fewer siblings are more likely to undertake higher education (as a 
typical quantity vs. quality tradeoff of family investment in children’s education), and if 
participation in higher education is negatively correlated with secondary vocational education 
placement, then excluding those individuals who go on to higher education from the sample will 
bias the effect of family size on vocational education placement downward. Similarly, if students 
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who live with their parents are generally from families with low socioeconomic status, and if 
those students are more likely to attend vocational education (probably to enter the labor market 
earlier in order to relive the financial burden of their families), then the exclusion of individuals 
living alone from the sample will negatively bias the estimated effects of family socioeconomic 
status on participation in vocational education. Finally, another shortcoming of this study is that 
the results may be less suggestive to policymaking today, since the study used data from early 
1990s and the labor market may very likely have changed greatly in the past 20 years. 
Beyond simply looking at the characteristics of vocational education participants, 
Suaphan (2014) examined the determinants of choice between vocational and general education 
in Thailand. She used primary data collected from 41 schools in a particular district in Thailand. 
The empirical model is a Logistic regression model with predictors including expected net 
monetary benefits, expected support from family and friends, cognitive ability, vocational 
preference, ability to delay gratification, gender, and SES. The author found that expected net 
monetary benefits are not important determinant for individual’s decision on participating in 
vocational education. However, occupational preference, especially preference on “realistic” 
occupations such as mechanic and electrician over “investigative” occupations such as doctor 
and engineer, is associated with higher likelihood of vocational education participation. 
Furthermore, people with lower ability to delay gratification, or individuals more impatient about 
pleasure, is also more likely to choose vocational education. Finally, males, students with lower 
academic achievement, or from lower SES are more likely to attend vocational schools. The 
author used many subjective measures in the explanatory variables, which can better reflect the 
fact that participation in vocational education is individual’s choice. However, subjective 
measures of independent variables are more likely to be correlated with one other, leading to 
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multicollinearity and weakening statistical power. Additionally, subjective variables are also 
more likely to be endogenous. 
 
2.1.3 Studies in China. 
Studies in China on the characteristics of TVE participants are even scarcer. However, 
similar pattern also exists, where TVE participants are academically less able, and are those who 
fail to pass the entrance exams into academic high schools or undergraduate studies. Zhou (2008) 
qualitatively explored this issue from the perspective of social stratification. She observed that 
before the opening-up reform in 1978, vocational education is preferred over general education. 
This is because students attending vocational education receive tuition and living subsidies and 
received better placement after graduation. Graduates of secondary specialized schools can 
become cadres, while graduates from skilled-workers’ schools will become skilled workers. Both 
the cadres and skilled workers are the leading social classes in China at that time under the 
planned economy. However, as the economic reform in China pushed the whole economy 
toward more market oriented, the advantage of vocational education graduates in the labor 
market was gradually taken over by students with higher education diploma. Vocational 
graduates tended to find them employed in relatively low-paying manufacture and service 
occupations. Furthermore, the costs of education were more shifted to families, therefore making 
financial capital and social capital more important determinants of participation in education. As 
a result, TVE became the last resort for students with limited family resource, as a way to relieve 
the financial burden of the family and enter the labor market earlier. Furthermore, once inside 
TVE, students from disadvantaged families were forced to choose less popular occupations due 
to the high cost of those popular ones. Students from disadvantaged families can further choose 
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to drop out of TVE if they consider the return to education is too low. All these channels tend to 
render TVE a means of reproducing inequality and social stratification. This is similar to the 
arguments of Ainsworth and Roscigno (2005). 
To sum up from the literature discussed above, TVE participation is typically associated 
with low family socioeconomic status, and low academic achievement. However, the existing 
research has also documented large variation across countries and across occupations within 
countries in terms of the characteristics of TVE participants. For example, in some countries, 
such as Thailand and Japan, high SES parents are more likely to send their children to TVE 
(Altinok, 2012; Moenjak & Worswick, 2003). Similarly, although females in the United States 
are more likely to attend lower wage service sectors (Ainsworth & Roscigno, 2005), opposite 
patterns may exist in other countries or other sectors. Lastly, among the existing literature, 
studies on this issue in China are very limited, especially empirical studies. 
Therefore, future research on the determinants to participate in TVE in China can focus 
more on empirical analysis with experimental or quasi-experimental designs that are able to 
identify the causal link between particular characteristics and TVE placement. Ideally, further 
studies can look in detail at the difference in participation across occupational fields. 
 
2.2 Labor Market Returns to TVE 
This section will look at labor market returns to TVE in detail. Specific research question 




2.2.1 Studies in developed countries. 
Due to access to high quality earnings data, relevant research in developed countries is 
much more abundant than that in developing countries and in China. Research in developed 
world (mostly the U.S.) has found limited and inconsistent positive earnings effects of TVE 
(Bishop & Mane, 2004; Hotchkiss, 1993; Meer, 2005; Meyer & Wise, 1982) and that the effects 
depend on whether occupation is matched with major (Chung, 1990; Meer, 2005; Neuman & 
Ziderman, 1991; 1999). However, positive effects of TVE on employment are more consistent 
(Ainsworth & Roscigno, 2005; Arum & Shavit, 1995). Effects of TVE differ by specific 
vocational majors and tracks (Arum & Shavit, 1995; Meer, 2005; Stanwick, 2006). 
Neuman and Ziderman (1991) examined whether vocational school attenders in Israel are 
employed in occupations that utilize the vocational skills they learned at school, and the effects 
of those skills on labor market earnings compared with academic school attenders and vocational 
school attenders working in an occupation unrelated to their subject. The study used data from 
1983 Israeli Census of Population and Housing 20 percent subsample. The sample of analysis 
comprises of male Jewish full-time workers, who are not immigrants, whose highest level of 
education is secondary vocational or academic school and were between 25 and 49 at the time of 
the Census. The final sample size is about 14,000 individuals. The return to schooling estimation 
is based on typical Mincerian earnings function. The dependent variable is log of monthly 
earnings, the variable of interest is a dummy variable indicating whether a person attended 
vocational school and worked in an occupation related to her subject. The other independent 
variables include potential experience (and squared), years of schooling, certificates obtained, 
subject of major, sector of work, as well as personal characteristics. 
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The authors found that overall, 37% of vocational students in Israel were employed in 
occupations related to the course of study. In terms of earnings, there is no difference between 
academic school attenders and vocational school attenders whose occupations are unrelated to 
vocational courses studied at school. However, vocational students who work in matched 
occupations have earnings 9.6% higher than academic school students and unmatched vocational 
school students. 
The paper also conducts a cost-benefit analysis between vocational and academic 
education using a Net Present Value model and found that vocational education is more 
favorable when graduates work in matched occupations. 
Some of the limitations of this study may render the results unreliable for policy 
extrapolation. First, the sample may be biased in that it does not include people with higher 
education. The bias may be in favor of vocational school students if they choose to undertake 
vocational education due to technical aspiration or if those terminate with academic high school 
education are of lower ability. Furthermore, there are no family background information (e.g. 
S.E.S, family size, parental education) and limited personal characteristics (only ethnicity) in the 
dataset. These variables are largely correlated to both the choice to undertake vocational 
education and future earnings and therefore are likely to render the estimation biased if not 
included into the regression. For example, if students from low SES families are more likely to 
undertake TVE (as summarized in the previous section), and if SES is positively correlated with 
future earnings, then the omission of family SES variables such as parental education and 
occupations may lead to downward bias of the return to TVE. Finally, given the potential 
endogeneity bias, the study cannot establish a causal relationship between vocational education 
and future labor market success. 
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Hotchkiss (1993) studied the effect of secondary vocational education on earnings in the 
United States and particularly examined whether training in a job-related field has a strong 
positive effect on wage. He pointed out some limitations of previous studies on return to 
vocational education. First of all, early studies on the labor market effects of secondary 
vocational education generally omitted job or occupation from the wage equation and concluding 
that vocational education has minimal or no effect on wages. Second, later studies, such as 
Neuman and Ziderman (1991), addressed the consideration of whether jobs and occupations are 
related to the field of study and concluded that training related to one’s job or occupation is 
associated with an earnings advantage, whereas unrelated training does not generate earnings 
benefits. However, these studies failed to distinguish between an occupation effect and a job-
training match effect because they do not include occupation indicators along with training 
indicators and their interaction terms (matching indicators). 
In this study, Hotchkiss used High School & Beyond dataset, which is a longitudinal 
dataset from 1980 to 1986 for a cohort of 10th graders in 1980. He used the second follow-up and 
transcript files. His final sample of analysis consists of 9,238 cases with valid information. The 
paper used two empirical models, both based on Mincerian earnings function. The first model is 
an ordinary least squares model with a training indicator, an occupation indicator, and their 
interaction term, as well as a vector of exogenous covariates. The second is a switching-
regression model that predicts training and job placement before putting them into the wage 
equation. In both models, wage is measured as the wage of first job taken after leaving high 
school. Training and occupation are divided into two general categories, “business support” and 
“trade and industry”. The set of exogenous variables on individual and family characteristics, 
academic performance, and labor market participation are from base-year survey (when the 
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respondents are in 10th grade by 1980). The author justified for his use of the wage of first job 
after high school by pointing out that the wage differential between those with and without 
vocational education will be the largest right after graduation, and will narrow over time. 
The author found that contrary to previous literature on training-job match, almost all the 
presumed effects of training-job match on wage are due to wage differentials among jobs and 
have almost nothing to do with training or matching. Therefore he concluded that secondary 
vocational education in the U.S. fails to effectively raise graduates’ wages. 
One major limitation of the paper is that the training and occupation categorizations are 
too general, and therefore do not provide a fine match for training and job. Furthermore, the 
addition of occupation variable is questionable because, as Psacharopoulos and Patrinos (2004) 
argued, including occupational variables into the regression model will steal part of the effect of 
education on earnings that come from occupational mobility. In this case, the schooling 
coefficient cannot be interpreted as the Mincerian rate of return. 
In response to Hotchkiss (1993), Neuman and Ziderman (1999) revisited their 1991 study 
and examined whether the inclusion of occupation indicators reduces the magnitude and 
significance of the interaction for training and occupation, or the “matching” indicator. 
Specifically, they used the same Israeli Census data set and classification of vocational majors 
and occupations (8 categories) as their previous study (Neuman & Ziderman, 1991). They also 
adopted Hotchkiss (1993)’s preferred model: a Mincerian type equation with log wage as the 
dependent variable. Explanatory variables include binary indicators for occupations, having 
taken secondary vocational education, and working in a training-related occupation, as well as 
other control variables for personal and labor market characteristics. In Hotchkiss’ findings, the 
inclusion of occupation indicators rendered the matching indicators insignificant, and therefore 
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suggesting that the earnings advantage enjoyed by vocational school graduates who work in 
training related occupations are mainly due to wage differential in those occupations rather than 
training. 
Neuman and Ziderman (1999) found that the matching indicators remained significant, 
but reduce slightly from (9% to 8%), with the introduction of occupation indicators. The 
occupation indicator itself was significant but only half the magnitude of the matching indicator. 
They therefore concluded that their previous results were robust to using Hotchkiss’s preferred 
model, which confirmed that working in a training related occupation has a sizable earnings 
advantage (about 8% compared with working in a unmatched occupation or general high school 
graduates). 
The authors further examined whether Hotchkiss’ broader classification of occupation 
and training field (2 categories) and his use of first job after graduation from high school could 
explain his largely different results. The authors found that using Hotchkiss’ matching did not 
change their results. The match indicator was still positive and significant. However, in their 
regression for separate age groups, they found that all vocational education related indicators 
were not significant for the youngest group (proxy for Hotchkiss’ sample), whereas older groups 
benefited significantly from vocational training in matched fields. Therefore, they concluded that 
Hotchkiss’ use of early job wages was inappropriate and ignored much larger effects that may 
only manifest as individuals age.  
One overall explanation for the different results of the two studies may lie in the 
contextual difference between the U.S. and Israel. Even the authors themselves concede that their 
findings were not conclusive regarding Hotchkiss’ study in the U.S. Some limitations of the data 
used by this study are the same as mentioned before. For example, the study only included males 
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whose highest level of education is high school (academic or vocational), and the empirical 
model lacked family background variables and failed to establish a causal relation between 
vocational education and labor market success. 
Arum and Shavit (1995) examined the relative effects of high school vocational 
education on students’ labor market outcomes in the U.S. Specifically, the study intended to 
answer whether vocational education reduces the risk of unemployment and improves the 
likelihood of employment in skilled occupations. The study also used High School and Beyond 
dataset. The working sample of the study consists of 13,749 individuals who show up in the 
following surveys. About a third of these people have missing data for key variables of the study. 
Missing data were imputed using mean substitution method. The authors divided individual’s 
occupational attainment into six categories: supervisors and self-employed occupations, skilled 
manual labors, routine non-manual occupations, unskilled occupations, attending postsecondary 
schools, and non-employment (unemployed and not participating in the labor force). Using non-
employment in the last category corrects for the potential under-report of unemployment and 
allows a more appropriate measure of how vocational education improves use of human 
resource. The authors used both student self-reported and transcript information to determine 
students’ track placement. Based on self-reported tracking, the authors divided students into 
academic track, vocational business track, trade and technical track, and other vocational track. 
Based on transcript information, the authors grouped students into academic track, vocational 
track, and mixed track. The authors pointed out that both classifications of tracking are useful in 
that transcript-based classification is more accurate whereas self-reported classification 
incorporates the psychological aspects of tracking and allows the authors to create finer 
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categories of vocational education. However, the authors did find consistent difference between 
the two classification methods.  
The empirical model was a multinomial logistic regression with various occupation 
attainments as the dependent variables, the set of track indicators as key independent variables of 
interest, along with control variables for ability (measured by a composite of 10th grade 
achievement), socioeconomic background (measured by parent’s educational attainment, father’s 
occupation, family income, household possessions as well as educational resources), family 
structure, ethnicity, and location and type of high school. 
The results showed that, when comparing to general education, vocational education 
reduces the risk of non-employment and reduced employment as unskilled labors for young men, 
ceteris paribus. According to transcript-based classification, the most beneficial curriculum is 
the mixed academic and vocational curriculum, which yields the same, if not more favorable, 
labor market outcomes as pure academic track. According to self-reported classification, trade 
and technical track is the more beneficial for men (but only relative to general track), whereas 
business track increases their likelihood of non-employment. Vocational education improves 
women’s chances of employment as skilled worker and unskilled non-manual worker, and 
reduces their likelihood of postsecondary education attainment. Vocational business track 
increases women’s likelihood of employment but has no significant effect on obtaining a skilled 
job. Trade and technical track significantly increases women’s likelihood of obtaining a skilled 
job, even when compared with academic track. Therefore, for relatively small number of women 
affected (since this field is dominated by males), the trade and technical programs provide a path 
into the traditionally male-oriented occupations. The authors also note statistically significant 
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coefficient of socioeconomic background for women, which they infer may reflect the greater 
dependence of women on their families of origins in the occupational attainment process. 
One limitation of the study is the large amount of missing data in the sample. Although, 
the authors adopted means substitution method to impute missing data, concerns still remain that 
individuals with missing data are systematically different, at least in the missed variables. 
Creating flags for missing variables, or use multiple imputation methods may partially account 
for this concern. Another limitation, as mentioned by the authors, is that it might be too early to 
observe labor market outcomes (less than four years after high school). Since many individuals 
are still attending postsecondary education, the effects of vocational education may be upwardly 
biased. However, the authors also justified that, even the benefits of vocational education relative 
to general education do fade over time, the early labor market benefits should be recognized in 
that these benefits come at a crucial stage of vocational students’ occupational careers when they 
would be most vulnerable to the risk of non-employment and unskilled employment. Finally, as 
the other studies summarized earlier, this study did not provide a causal estimate of the effects of 
vocational course. 
Bishop and Mane (2004) examined the effects of high school vocational courses, known 
as Career-technical education (CTE), on subsequent earnings in the United States. The study 
used NELS88 data. The sample of analysis comprised high school graduates with 16-32 
Carnegie units of course credit who were also interviewed in 1994 and 2000. The empirical 
model was an ordinary least squares model. The authors accounted for selection bias by 
including additional background covariates, including individual’s high school and college 
credentials, 8th grade academic achievement as well as attitude, work experience, and family and 
school characteristics. 
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The authors found positive effects on income for vocational education. Specifically, non-
computer CTE courses are associated with 4.6% and 1.4% higher earnings in 1993 and 2000 
respectively. Computer CTE courses have no short-term earnings effects as measured by 1993 
earnings, but yield 3.1% higher earnings in 2000. Students who spend about one-sixth of their 
time in CTE courses would earn 12% higher earnings in 1993 and about 8% extra earnings in 
2000. However, these results should be interpreted with caution because although the study 
employed a rich and longitudinal dataset with abundant individual, family, school background 
characteristics, it could not guarantee the elimination of all potential endogeneity biases without 
an experimental or quasi-experimental design. Furthermore, the NELS88 did not sample regional 
vocational schools, which might have excluded some of the most vocationally aspired students 
who may also benefit the most from attending vocational education. Therefore, this coverage 
error of NELS88 may lead to downward bias of estimated effects of vocational education (Meer, 
2005). 
Meer (2005) also looked at the effects of high school level vocational on earnings in the 
United States. The study used the 1992 and 2000 waves of NELS88 data. The sample of analysis 
consisted of 6,857 observations with valid transcript and income information in both waves. 
Missing data for other covariates were accounted for by creating dummy variables corresponding 
to the missing observations. The author divided the sample into four tracks based on their course 
taking: general, academic, technical, and business. The latter two comprises the conventional 
vocational track. The empirical model was a two-stage multinomial logit selection model, which 
accounted for selection bias in track choice and created counterfactuals for students of a 
particular track. 
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The author found some evidence of comparative advantage in choosing technical track in 
that students most suited to a particular track tend to gravitate toward that choice and are best off 
there. Specifically, log income of those who chose technical track would have been 3.7%, 3.8%, 
and 10.9% less, had they been on the academic, general, and business track respectively. 
However, students who followed a business path would benefit from increased academic rigor, 
and suffer from developing specific white-collar skills, as opposed to general skills. Furthermore, 
students on the general track would enjoy a 9.5% increase in log income if they had chosen the 
technical track, which indicates that students who are less likely to be college-bound would 
benefit from more technical education. The study also looked at gender difference in the effects 
of vocational tracks and found that the gender coefficient was not significant for academic track, 
but quite large and significant for general track, business track, and particularly technical track. 
Men benefit far more than women from technical track. Finally, in terms of heterogeneous 
effects for races, the author found that whites tend to benefit more from technical track than 
blacks. A potential explanation could be that whites may be perceived as taking technical courses 
because of mechanical skills and ambition in related fields, while blacks may be falsely 
perceived as being underachievers shunted to a “lower” track (Arum & Shavit, 1995). Similar to 
Bishop and Mane (2004), the study may suffer from the coverage error of NELS88 data. 
Following their analysis on the determinants to participate in vocational education, 
Ainsworth and Roscigno (2005) examined the effects of high school vocational education on 
student’s subsequent educational and labor market outcomes. The dataset is the aforementioned 
NELS88. The empirical models are also mentioned in previous section. The specific educational 
outcomes the authors looked at include dropout status, college attendance, and course taking in 
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various types of vocational education (i.e. agricultural, blue-collar, and low-wage service). The 
labor market outcomes studied include industrial sectors entered and persistent unemployment. 
The authors found that vocational involvement (in blue-collar courses) increases the 
likelihood of dropping out of high school and significantly decreases college attendance (in blue-
collar and agricultural courses). The increased likelihood of drop out calls into question the 
assumption that vocational education helps retain at-risk students. In terms of labor market 
outcomes, vocational coursework is directly related to subsequent employment in particular 
types of jobs. Furthermore, vocational training reduces unemployment spells for men, whites and 
high SES students, but not as effective for non-whites, women, and low SES students. Black 
females are much more likely to be persistently unemployed when involved in blue collar and 
low-wage service sector vocational education. 
This analysis shares the same shortcoming as the authors’ previous analysis on the 
determinants to undertaking vocational education. Specifically, when studying the effect of 
vocational involvement on college attendance, the authors again used only high school 
completers, which may negatively bias the effects of vocational involvement if it is positively 
related to drop out and dropping out of high school is negatively related to college attendance. 
Furthermore, the richness of the NELS88 dataset does not guarantee the elimination of 
endogeneity bias brought by unobservable characteristics. For instance, if students whose parents 
took vocational education in a particular sector and worked in that sector afterwards are more 
likely to follow suit, then the estimated effects of vocational courses on labor market placement 
(in the studied industry) may be biased upward. The existence of endogeneity bias inhibits the 
study from identifying a causal relationship for the effects of vocational education. Lastly, as 
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mentioned before, the NELS88 survey did not cover regional vocational schools, and may hence 
lead to downward bias on estimated effects of vocational education (Meer, 2005). 
 
2.2.2 Studies in developing countries. 
Studies in developing countries other than China have found that return to TVE is no 
lower than general education (Bellew & Moock, 1990; Malamud & Pop-Eleches, 2008; Metcalf, 
1985; Moenjak & Worswick, 2003). 
Bellew & Moock (1988, 1990) examined the cost and benefit of secondary TVE in Peru. 
They compared the returns to education for TVE and general education. The study used cross-
sectional data from Peruvian Living Standards Survey. The sample of analysis consisted of 2,210 
urban males aged 15-69, who were working in private sector or were self-employed. The 
empirical model was a Mincerian function with additional personal characteristics such as 
parental education, marital status, city of residence, as well as institutional characteristics such as 
labor union status, whether the individual held a contract, and certificates received. The authors 
also applied Heckman correction to cope with potential self-selection into self-employment.  
The study found that TVE and academic streams in Peru have similar costs and almost 
identical monetary returns and occupational profiles. The authors conjectured that this is 
probably due to the similarity in funding and curriculum between TVE and academic education. 
Vocational stream students get very limited “hands-on” technical experience in school. 
One shortcoming is that although the authors apply Heckman correction for self-selection 
into self-employment and find some evidence of positive selectivity bias for self-employed 
individuals in Lima area, the data does not have sufficient background variables to correct for 
self-selection into vocational or academic education.  
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Apart from studying the choice of participation in vocational education, Moenjak and 
Worswick (2003) also examined the relative returns to upper secondary vocational and general 
education in Thailand. As mentioned in the previous section, the study used data from Thailand’s 
Labor Force Survey and the sample of analysis was further restricted to those who reported their 
earnings and were employed at the time of the survey. The study uses a two-stage model to 
correct for potential self-selection into vocational education. Following the first stage probit 
regression of the participating in vocational education, the second stage was a Mincerian 
function with a dummy variable indicating choosing vocational education over general 
education, a self-selection term, and all the explanatory variables used in the first stage except 
parental education and parental occupation which served as proxies for socioeconomic status and 
were used to satisfy exclusion restriction in the two-stage model.  
The study found that as compared to general education at the same level, upper secondary 
vocational education gave higher earnings returns by 63.9% for men and 49.4% for women. The 
authors also noticed some evidence of negative self-selection into vocational education given the 
negative coefficient of the self-selection correction terms. According to the authors, possible 
explanation for the higher return to vocational education may be compensating wage differentials 
and increased demand for the skills provided by upper secondary vocational education due to the 
industrialization process in Thailand. The latter point is supported by the finding that being in the 
later cohort is associated with higher relative return to vocational education. 
The return to education analysis shares some of the same shortcomings with the 
determinants to participation analysis mentioned in the previous section. For example, the 
sample of analysis was highly selective since it excluded individuals with post-secondary 
education. It is highly possible that people with higher education may choose vocational and 
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general education differently, since general education at upper secondary level is widely 
considered to be college-bound. Therefore, leaving out college graduates may lead to 
overestimation of the return to secondary TVE. Furthermore, dropping college-goers renders the 
authors unable to examine the effect of upper secondary TVE on tertiary education attainment, 
which itself is a key determinant of earnings. Finally, the study also fails to account for sample 
selection bias regarding unemployment. 
Malamud and Pop-Eleches (2008) examined the relative benefit of vocational and general 
education in Romania. The paper exploited a 1973 educational reform that substituted general 
education for vocational education in 9th and 10th grade nation wide. The reform shifted about 
15% of secondary school students from vocational to general lyceum schools within a year, and 
shortened the length of vocational education for all, including those who ultimately go to 
vocational school in 11th grade. The reform did not change the overall average educational 
attainment across cohorts. The paper used three data sources: Romanian Census in 1992 and 
2002, and LSMS household surveys from 1995-2000. The samples of analysis consisted of males 
born three years before or after January 1, 1959 (cut off for being affected by the reform in 1973) 
and whose highest level of education is secondary schooling. The authors adopted a regression 
discontinuity design to compare the labor market outcomes of individuals born right before and 
after the cutoff. The parametric regression discontinuity model contains a dummy indicator for 
being born after January 1, 1959, month of birth (forcing variable), higher orders of forcing 
variable (up to cubic) interacting with the dummy indicator, and a vector of background 
characteristics. The dependent variables were various measures of labor market outcomes, such 
as unemployment, non-employment, wages, and industrial sectors. 
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The authors found that individuals affected by the reform were less likely to work as 
manual workers and craftsmen than their counterparts that were unaffected by the policy. 
However, there were no differences in labor market outcomes (i.e. unemployment, non-
employment, or income) between the affected and unaffected males. They also examined, using 
only secondary general track students, whether there is a noticeable drop in educational quality 
measured by the same labor market outcomes, and found no evidence. The authors therefore 
concluded that selection, rather than education, was the main explanation for the earnings 
differential between individuals with vocational and general education. Their results were robust 
to using less restrictive samples (including males with all educational attainments), using 
different bandwidth (more or less years before and after cutoff), and different functional forms 
(higher or lower orders of forcing variables and their interaction terms with the treatment 
dummy). 
The results of this study is important not only because it used longitudinal data that tracks 
individual’s vocational education placement and subsequent labor market outcomes, but also 
because it adopted a quasi-experimental design and therefore establishes a causal relation 
between vocational education participation and labor market success. 
 
2.2.3 Studies in China. 
The limited amount of literature on TVE in China has shown that TVE contribute more to 
national economy than general education (Hang, 2006; Jiang, 2010), and that return to secondary 
vocational education is higher than return to secondary general education, in both urban and rural 
areas (Chen & Min, 1998; Li & Liu, 2012). Furthermore, TVE graduates tend to have shorter 
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unemployment duration and higher probability of being re-employed (Ding & Li, 2008; Wei & 
Xiao, 2008).  
A few researchers took the macroeconomics perspective and examined the contribution 
of vocational education to national economy using growth accounting methods. Hang (2006) 
found that between 1993 and 2004, higher vocational education had more contribution to the 
national economy than undergraduate and graduate level general education. Similarly, secondary 
vocational schools contributed more than general schools. Jiang (2010) also found that 
vocational education at all levels contributed more to GDP than general education between 1993 
and 2007. However, Yang and Tan (2010) reached a different conclusion that between 2001 and 
2008, education overall accounts for 3.18% growth of national economy. Nevertheless, 
vocational education accounts for only 0.19%. Secondary and tertiary vocational education 
accounts for 0.09% and 0.10% respectively, both lower than general education. 
Sun and Ge (2012) also analyzed the contribution of vocational education to economic 
growth between 1996 and 2008. They derived their empirical model from a Cobb-Douglas 
production function and used data from China Educational Finance Statistical Yearbook 1996-
2009. The authors found that overall secondary vocational education has the largest elasticity to 
investment compared with higher education, secondary general education, and primary 
education. Specifically, 10% increase in the investment to secondary vocational education is 
associated with 3.09% increase in GDP, compared to 0.52% for primary education, 2.83% 
increase for secondary general education, and 2.70% increase for higher education. They also 
found that secondary vocational education had positive contribution to economic growth 
between 1996 and 2008, but at a rate of 0.93%, much smaller than 4.86% of higher education 
and 6.66% of secondary general education. The authors offered two possible explanations for the 
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relatively high elasticity to investment but low contribution to economic growth. First, the 
investment to secondary vocational education only took a small share (6.95%) of the overall 
investment to education compared with higher education (22.4%) and secondary general 
education (32.76%). Furthermore, that share had been decreasing between 1996 and 2008. 
Second, the growth of investment in secondary vocational education (10.5% annually) was lower 
than that of higher education (17.1% annually) and secondary general education (16.9% 
annually). Both of these explanations points to the relatively low investment in secondary 
vocational education. 
From microeconomics perspective, Wei and Xiao (2008) examined the effects of 
vocational education on unemployment outcomes. They used Xiamen’s unemployment data and 
found that unemployed individuals with secondary vocational education have shorter duration of 
unemployment (4.4 months less) than their general high school counterparts, and they are also 
3.29 times more likely to be re-employed. Similarly, Ding and Li (2008) used China Urban 
Residents Education and Employment Survey data and adopted a Mincerian earnings equation 
and survival analysis to study the effect of secondary vocational education on earnings and 
unemployment duration. The authors found that secondary vocational education graduates have 
shorter unemployment duration than general high school graduates, but there is no significant 
difference in earnings and occupational classes between vocational or general education 
graduates. 
Chen and Min (1998) studied the individual return to education in China using 1996 
Urban Household Income Survey and China Return to Education Study. The empirical model 
was a basic Mincerian earnings function. The authors found that rates of return to education were 
3.59% for middle school, 4.19% for high school, 6.76% for secondary vocational education, 
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4.67% for tertiary vocational education (diploma), and 6.58% for undergraduate (Bachelor’s 
degree). Their results suggested that vocational education is more favorable to general education 
at secondary level. However, two major caveats are: first of all, simple Mincerian function model 
is vulnerable to potential endogeneity issues such as selection bias and ability bias; second, the 
study was conducted in 1998 and the labor market very likely has changed dramatically since 
then, rendering the results outdated. 
Li and Liu (2012) compared differences in return to education between urban and rural 
China, using 2004 and 2006 waves of China Health and Nutrition Survey data. They also 
adopted a Mincerian earnings function with additional control variables including gender, marital 
status, health, occupation, company ownership, and region. The authors found that in both urban 
and rural areas, return to primary education is lower than return to secondary education. Return 
to secondary education is further lower than return to tertiary education. Furthermore, return to 
secondary vocational education is higher than return to secondary general education in both 
urban and rural areas. Between 2004 and 2006, returns to primary and secondary education in 
urban areas reduced, whereas returns to tertiary education increased. At the same time, return to 
primary education in rural areas reduced, while returns to secondary vocational education and 
tertiary education increased. The authors drew conclusion from their results that government 
should pay more attention to the development of secondary vocational education, especially in 
rural areas. 
Outside Mainland China, Chung (1990) examined the phenomenon of occupational 
mismatch for vocational graduates. The author used data from the 1981 Hong Kong Census. The 
analysis sample included male vocational and technical education graduates who had reached 
technician level, and male graduates of general education who had reached matriculation level. 
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The author used two empirical models, both based on Mincerian earnings functions with 
additional background covariates. The first empirical model further included dummy variables 
for field of work and regressions run separately on individuals with each field of education. In 
contrast, the second empirical model controls for field of education as dummy variables, while 
running separately regressions for people in each field of work. The author found that vocational 
graduates who worked in matched fields had 10% to 34% higher earnings compared with general 
education graduates in the same field of work. Furthermore, when working in a mismatched 
field, it is the field of work, rather than the mismatch, that determines the earnings of an 
individual. Workers had higher earnings in certain growth industries such as the electrical and 
electronic and the commercial industry, regardless of whether they had been trained in the 
relevant fields. 
Finally, additional to the empirical analyses on the labor market returns to TVE, Yang 
(1997; 1998) and Min and Tsang (1990) conducted productivity study on the workplace 
performance for general and vocational education graduates. Min and Tsang (1990) collected 
data for 413 workers at Beijing General Auto Industry Company in 1986. They compared 
vocational-technical graduates with general education graduates over job satisfaction and work 
efficiency. They found that vocational graduates are generally more satisfied with their jobs and 
are more productive than their general education counterparts. Yang (1998) surveyed 38 
companies in two cities near Shanghai and Beijing. The author found that workers with 
vocational education background do not necessarily perform better than workers with general 
education background in terms of work attitude, competence, efficiency, teamwork, and 
ambition. Workers with vocational background do not necessarily earn more than those with 
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general education background. Some limitations of this study include the subjectiveness of 
employers’ assessments on employee performance, and the representativeness of the sample. 
 
2.3 Conclusion 
This chapter reviews the literature on the characteristics of vocational education 
participants and the labor market returns to attending vocational education. Appendix Table 2.1 
and Table 2.2 summarize the findings for the two parts. In general, from studies across the world, 
vocational education participants tend have lower academic achievement and are from relatively 
lower socioeconomic background compared with their counterparts in general education. 
However, these patterns are not unanimous across countries, as in certain countries students from 
high socioeconomic background are more likely to attend vocational schools. Research on the 
characteristics of TVE participants in China is scarce, but similar patterns exist that TVE tend to 
be the last resort to students and families with limited resources. In terms of labor market 
impacts of TVE, research has found either positive or no effect of TVE participation on earnings. 
However, studies have more consistently found positive earnings effects for TVE graduates 
working in occupations related to their fields of study. Furthermore, existing literature has 
generally found positive effects on employment. Participation in TVE reduces likelihood of non-
employment and the duration of unemployment, as well as increases the likelihood of re-
employment after being laid-off. Studies in China found similar patterns regarding earnings and 
employment. 
This review also finds some general limitations of the existing literature. First of all, there 
is a lack of empirical study on TVE in China. Most of the empirical research on vocational 
education focuses on developed countries, less on developing countries, and even more rare on 
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China. This is possibly due to the data limitation in developing countries. Second of all, among 
the empirical analyses, most of them adopted simple regression using ordinary least squares, 
supplemented with background covariates to control for confounding factors. However, without 
an experimental or quasi-experimental design, the general individual, family, and regional 
characteristics may not adequately eliminate omitted variable bias and other sources of 
endogeneity. Third, studies in developing countries do not differentiate among the fields of 
vocational education. It is highly likely that the labor market outcomes for vocational education 
in nursing and health care is quite different from those in manufacturing, construction, and 
technology.  
Future research may contribute to this field by exploring more comprehensive datasets on 
vocational education that specify different majors or vocational fields, or by adopting a quasi-
experimental design that takes advantage of some abrupt exogenous policy changes like 
Malamud and Pop-Eleches (2008) did, in the absence of experiments, or at least use more 
rigorous matching techniques, such as Propensity Score Matching to construct better 
counterfactual groups for the empirical analyses. Additionally, apart from earnings and 
employability, future research may look at the indirect impact of TVE through ultimate 
educational attainment, or examine other measures of career success such as the full-time/part-
time status, contract protection, union membership, obtainment of professional qualifications, 
and advancements in professional or administrative levels. These measures of career success are 
particularly relevant for China and can capture many monetary and non-monetary benefits. 
Finally, provided that data is available, future research could conduct cost-benefit analyses for 
vocational and general education, or at least compare the economic impacts of these two types of 
education.
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Chapter 3: Research Questions and Methodology 
 This chapter begins by formally presenting the key research questions of this dissertation 
study, followed by a theoretical framework related to participation in training and its labor 
market return. Then I will introduce the datasets and samples used for the empirical analyses. 
Lastly, I will discuss the identification strategy, the empirical models and covariates, as well as 
how to deal with missing data and conduct robustness analysis. 
 
3.1 Research Questions 
This study seeks to answer the following questions in general:  
1. What are the overall characteristics associated with TVE participation? 
1.1. How do these characteristics differ across gender? 
1.2. Among the TVE participants, are there any difference between students that 
attend different types of vocational school? 
Specifically, Question 1 examines whether students of a certain gender, ethnicity, 
socioeconomic background, or geographic location, are more likely to participate in upper 
secondary vocational education. This is different than identifying the determinants to participate 
in vocational education, in that the latter would require looking at vocational education uptake 
from individual’s perspective, using a decision model. This study only seeks to explore the 
correlational patterns of vocational participation. Additionally, I would also examine how these 
patterns change over time using the data available. 
2. What are the impacts of upper secondary TVE participation on earnings and 
employment? 
2.1. Does the return vary across genders? 
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2.2. Do the impacts vary by attending different types of TVE? 
The research question examines the impact of upper secondary TVE on earnings and 
employment. Specifically, it seeks to answer whether TVE participants at upper secondary level 
have higher earnings compared with general high school participants, and whether the TVE 
participants are more likely to be employed compared with their general education counterparts. 
The sub-questions explore the heterogeneous effects of upper secondary TVE across gender and 
types of TVE. 
3. What are the effects of upper secondary TVE participation on other labor market 
outcomes? 
3.1. Do these effects vary across genders? 
3.2. Do the effects vary by attending different types of TVE? 
In addition to the commonly studied labor market outcomes, such as earnings and 
employment, this question looks at other labor market outcomes that are indirectly related to 
individual’s economic benefit. For instance, whether participants of upper secondary vocational 
education are more likely to work full-time as compared to part-time, more likely to work under 
formal contract as compared to work without being contract-protected, more likely to work with 
union membership as compared to not being unionized, and more likely to be self-employed as 
compared to working for others. The sub-questions examine the heterogeneous effects across 
gender and types of TVE. 
 
3.2 Theoretical Framework 
In his classic 1964 book on human capital, Gary Becker sketched a theoretical framework 
about training both provided on the job and at schools. In the framework, he differentiated 
! 55!
between general training and specific training. The former pertains to the training that may be 
useful to many firms other than the firm that provided it, whereas specific training can only be 
useful at the firm that offered training. The framework has implications for both the provision 
and participation of training, as well as shedding light on the return to training. Given that TVE 
can be considered a type of training that is provided at schools, this chapter uses Becker’s 
framework as the theoretical background. 
Provision of training 
The framework begins with the firm’s perspective. At the initial equilibrium, a profit-
maximizing firm sets wage level equal to marginal products (Equation 1). In Equation 1, t stands 
for the t th period. Equation 1 can also be understood that for each period, the firm’s 
expenditures, Wt, equals receipts, MPt. 
(1) MPt = Wt  
Training reduce receipts and increases current expenditures. However, training could still 
be profitable to the firm in the long term if future receipts can be large enough to offset the 
current expenditure on training. In other words, the equilibrium conditions with training imply 
the equality between the present values of receipts and expenditures across all periods (Equation 
2) at a given discount rate, i. 
(2) !!(!!!)!!!!! = ! !!(!!!)!!!!!  
If firm only provides training in the first period, the expenditures in the initial period 
would be wage plus outlays while expenditures in the remaining periods will be wages only. On 
the other hand, the receipts at each period would be the marginal products. Equation 2 can be 
further specified as Equation 3 below. 
(3) MP0 + 
!"!(!!!)!!!!!  = W0 + k + !!(!!!)!!!!!  
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The left side of Equation 3 comprises the present values of receipts, the marginal 
products, from all periods. The right side of the equation is the present values of all expenditures, 
the wage and outlay (k) at initial period, and wages at following periods. Equation 3 can be 
rewritten into Equation 4 by introducing a new term: G = !"!!!!(!!!)!!!!! . 
(4) MP0 + G = W0 + k  
The new term, G, measures the difference between future receipts and future 
expenditures, which is exactly the return to the firm from providing training. When taking 
opportunity cost into consideration, which represent the difference between what could have 
been produced MP’ and what is produced MP0 due to the time spent on training, Equation 4 can 
be rewritten into Equation 5, where C combines the outlay k and the opportunity cost. 
(5) MP’ + G = W0 + C 
From Equation 5, discussion can be divided into general training and specific training. 
For general training, since the training can be used for any firms in the market, the higher 
marginal products also apply for other firms, as well as wages, in a competitive market. In this 
case, there would be no difference in marginal products and wages in future periods for the firm 
that provides training, or G = !"!!!!(!!!)!!!!!  = 0. In other words, firms that provide general 
training could not capture any returns on training. Therefore, Equation 5 can be reduced to: 
(6) W0 = MP’ – C 
Equation 6 above implies that the wage during the training period would be lower than 
the trainee’s marginal product. In other words, trainees will pay for general training by receiving 
wage level below their productivity without training. This justifies the rationale for firms to 
provide general training when they could not capture the benefits. 
! 57!
In contrary to completely general training, completely specific training only increases 
productivity at the firms providing training. The wage a trained employee could get elsewhere 
would be the market wage without training, and therefore would be independent of the amount of 
specific training she received. This implies that in Equation (5), G>0, or there is a positive return 
for firms that provide specific training. Given that employee’s initial wage should be equal to her 
initial marginal product, or MP’ = W0, G in Equation 5 should be equal to C. In other words, the 
long run equilibrium requires that the present value of return from specific training should equal 
the present value of costs of training. This also implies that firms would pay for specific training. 
In reality, training provided by firms tends to lie between completely general and 
completely specific. Some training could increase productivity more in firms providing it than 
other firms, and therefore would also raise the wages trained employees could receive elsewhere. 
In this case, the theoretical framework can be generalized from Equation (5) above. First, assume 
that G still represents the present value of the return collected by firms and G’ measures the total 
return, which is the combination of return collected by firms and by employees. G’ = C, in that 
total return should equal to total cost. Let a represent the fraction of total return collected by 
firms, therefore G = aG’ = aC. Substitute this into Equation (5) we would get: 
(7) MP’ + aC = W0 + C or, 
(8) MP’ = W0 – (1-a)C 
Equation (8) implies that employees pay the same fraction (1-a) of cost as they collect in 
returns. For completely general training, a=0, and Equation (8) will be reduced to Equation (6). 
The discussion on specific training has some implications. Employees who received 
specific training have lower turnover than untrained or generally trained employees, because if 
they quit the job they could not get the same wage in other firms. Similarly, if the employer fires 
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them, the firm would not be able to reap the benefits of specific training on this particular 
employee. In addition, in case of an unexpected decline in demand for a particular firm, whereas 
the rest of the economy is not affected, the firm may choose to lay off relatively few workers 
with specific training but all generally trained or untrained workers. This is because the marginal 
product for workers with specific training is above their wage level. Therefore, a slight drop in 
marginal product would just reduce the return to specific training, but would not make it 
negative. On the other hand, before the decline, marginal product for generally trained or 
untrained workers equals their wages, and any decline in marginal product would cause loss to 
the firm. However, if the decline in demand were large enough to reduce the marginal product of 
workers with specific training below their wage level, the firm would tend to lay off them too. 
Nevertheless, before making the decision to dismiss these specifically trained workers, the firm 
may consider if the decline were temporary or permanent. In the former case, it may be a better 
choice in the long term if the firm keeps these workers, since the marginal product would exceed 
their wage level again once the decline is over. On the other hand, if the firm fires these workers, 
it will not be able to reap the benefits of specific training if the workers find new jobs elsewhere. 
The above analysis can also be extended to the case of a general decline in demand, or a 
decline in business activity that affect the whole economy. In this case, assuming sticky wages, if 
the marginal products of the specifically trained workers were still above wage, they still would 
not be laid off. However, if their marginal products did drop below wage, firms may have 
stronger incentive to dismiss them given that they are not likely to find a new job elsewhere 
when the whole economy suffers from unemployment. This implies that, to a certain degree, 
specific training could help reduce structural unemployment in the economy facing a negative 
shock. 
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Some training is specific to a particular industry rather than a single firm. For example, 
training in automobile making or repairing is specific to the automobile industry, and certified 
public accountant training is specific to the accounting industry. Employees who receive these 
industry-specific training would also be less likely to leave the industry. 
Although previous discussion has been focused on the provision of training by firms in 
the work place, the framework Becker derived can also be applied to training provided by 
schools, such as vocational education. “A school can be defined as an institution specializing in 
the production of training, as distinct from a firm that offers training in conjunction with the 
production of goods” (p. 51). With slight change in definitions, the framework could be modified 
to describe vocational schooling. 
(9) W = MP – k 
In Equation (9), W is the net earning of a student. MP is the actual marginal product. k is 
the direct costs of schooling, such as textbooks, tuition and fees, as well as transportation and 
lodging expenses. Therefore, the net earning is defined as the difference between a student’s 
marginal products and direct costs of vocational schooling. Since when a student is taking 
vocational education, her time spent on work would reduce and the corresponding earnings too. 
This forgone earning is the indirect cost or opportunity cost to vocational schooling. When 
taking opportunity cost into account, Equation (9) can be rewritten as: 
(10) W = MP0 – (MP0 – MP + k) = MP0 – C 
In Equation (10) above, MP0 – MP measures the difference in marginal products without 
vocational schooling and the marginal products with schooling, or the forgone earning by the 
student. C is the total cost of schooling, including both direct and indirect costs. Equation (10) is 
actually the same as Equation (6) derived for general on-the-job training. This should be the case 
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because, in a sense, vocational schools can be treated as a special kind of firms, and hence 
students their trainees. This is especially true when a vocational school has its own factory or 
forms some partnership with firms. In both cases training and production are mingled together. 
Participation in vocational education 
From individual’s perspective, one decides to participate in vocation education based on 
the net present value (NPV) of the investment in vocational education. 
(11) NPV = !!!!!(!!!)!!!!!  – C ≥ 0 
In Equation (11) above, Yj is the net real earnings for an individual in period j, while Xj is 
the opportunity cost for the same period. C is the direct cost of participating in vocational 
education, which is assumed to occur only in the initial period (j=0). r is the discount rate used to 
calculate the net present value and to adjust for the finiteness of the life. An individual would 
decide to invest in vocational education if NPV in Equation (11) is greater than 0.  
In China, upper secondary vocational education is beyond compulsory education. 
Therefore, the alternatives can be either general upper secondary education or entering labor 
market. Consequently, the Xi is not always 0, but instead will include the forgone earnings for 
those who choose vocational education instead of working full-time. 
In sum, the theoretical framework provides some rationales for firms and vocational 
schools to provide vocational education as well as for individual to participate in it. These 
rationales imply future labor market benefits in terms of both earnings and job security. The 
following sections will layout a detailed plan for empirically examining the labor market returns 




This study intends to use China General Social Survey (CGSS) as the main source of 
data, supplemented by China Family Panel Studies (CFPS). CGSS is a nationally representative 
cross sectional survey started in 2003 and conducted almost annually. It is the first national 
comprehensive social survey in China. This study uses the 2008 survey data, which contains a 
rich set of information on individual’s background characteristics, education, and labor market 
outcomes. Especially, unlike other waves, CGSS 2008 has separate questionnaire modules for 
respondent’s education history, work history, and family background. It surveys respondents on 
the different types of vocational education they took at lower secondary, upper secondary and 
tertiary level. The family background characteristics include parental education, occupation, 
political party affiliation, as well as the number of siblings and a self-reported family 
socioeconomic status when the respondent was 14 years old. The data also identify the urbanicity 
of an individual’s residence both currently and back at age 14, as well as the specific province 
she lives in. Finally, the dataset has an array of labor market outcomes, such as earning, 
employment, job occupation, union membership, professional titles, and administrative position. 
These detailed labor market outcomes are absent in later waves of CGSS (National Survey 
Research Center, 2016).  
The CFPS is a nationally representative longitudinal survey conducted annually since 
2010. The survey is launched by Peking University and is designed to gather individual-, family-
, and community-level information on economic and non-economic wellbeing of the 
contemporary Chinese population. The survey covers topics of economic activities, educational 
outcomes, family dynamics, migration, and health (Institute of Social Science Survey, 2013). The 
latest wave of survey available at the beginning of this study was CFPS 2012. 
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There are still a few limitations for both datasets. First of all, currently in China, there is 
no national academic achievement test that can be consistently measured overtime. Even the 
National College Entrance Examination is differed by province. Without a national standardized 
achievement test, individual’s academic achievement can be alternatively measured by relative 
rankings for a particular achievement test, with the caveat that the comparability of rankings 
across different tests is not guaranteed. The CFPS 2012 does have information on the ranking of 
the most recent midterm or final exam, but only a very small share of the individuals in the 
dataset (less than 4%) reported the data, mostly because they were still enrolled in schools at the 
time of the survey. None of the individuals in the analysis samples, which are conditional on 
being in the labor force, have valid information on academic achievement because they are no 
longer in schools. Furthermore, the CGSS 2008 does not contain any variables for individual’s 
academic achievement. As the previous chapter summarizes, the existing literature generally 
finds a negative relation between academic achievement and vocational education participation. 
However, lack of achievement data from both datasets, this study is not able to empirically 
confirm this relationship in upper secondary vocational education in China.  
Second, neither dataset has any measures of baseline household income or asset, which 
are key indicators of family socioeconomic status. Although CGSS 2008 does include a self-
reported variable on social classes at age 14, the accuracy of the self-reported social classes may 
suffer from miss-report, leading to large standard errors. Therefore, absent from a more rigorous 
direct measure of socioeconomic status, such as family income or a composite index, this study 
relies on several indirect measures of baseline family social classes. These indirect measures 
include parental educational levels, parental political affiliation, and parent’s employment status 
when the individual was 14 years old. Baseline parental occupations could be another good 
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indirect measure of family socioeconomic background, but both datasets have severe missing 
data problem for parental occupations, especially the CGSS 2008. The missing rates for father’s 
and mother’s occupations when the respondent was 14 are 60% and 78% respectively in CGSS 
2008. The missing rates in CFPS 2012 are relatively better, but still fairly high, at 26% and 33% 
for parents’ occupation. Furthermore, parent’s occupations in CFPS 2012 do not show large 
variation: 65% of fathers and 86% of mothers who reported occupation worked as field crop and 
vegetable growers. Therefore, given the high missing rates and relatively low variation, this 
study does not use parental occupations as proxies for family socioeconomic background.  
The third limitation of the dataset is that the treatment groups have relatively small 
sample sizes in both datasets. There are 601 and 430 individuals reporting having participated in 
upper secondary vocational education in the CGSS 2008 and CFPS 2012 dataset respectively. 
This may lead to insufficient statistical power to identify any effects.  
Fourth, although the dataset is able to identify the specific field of study within 
vocational education, most observations fall into the field “general” or “others”, which do not 
provide much information. Given that the TVE sample is already quite small, the numbers of 
observations in the remaining fields are too small to conduct statistical analysis. Failure to 
differentiate field of study is a key limitation, as vocational education differs quite substantially 
among fields, and so are their subsequent impact on labor market outcomes. Therefore, without 
detailed information on field of study, this study can only estimate an overall effect of 
participation in upper secondary vocational education. The embedded difference across 
vocational fields may render this overall estimation quite noisy. 
Lastly, the CFPS 2012 dataset does not provide information on the labor market 
outcomes mentioned in research question 3. It also has relatively high missing data rates for 
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some of the background covariate, including ethnicity (72% missing), expected personal 
educational level (74% missing), and Hukou status at age 12 (82% missing). Therefore, this 
study only uses CFPS dataset as a supplemental data source for research question 1 on the 
characteristics of TVE participants. The CGSS 2008 dataset has richer background covariates but 
is a bit outdated. The complement of more recent data from CFPS 2012 is useful in providing 
comparison or supporting evidence. For research questions 2 and 3, the study will be using 
CGSS 2008 exclusively for consistency, given that CFPS 2012 misses certain key outcome 
variables. 
The CGSS 2008 dataset contains 6,000 individuals. The analysis samples are all 
restricted to individuals who have attended upper secondary education. This restriction reduces 
the sample size to 2,290 individuals. Table 3.1 summarizes the missing data rates for the key 
variables among the 2,290 individual. The analysis samples further require observations to 
provide valid information on type of upper secondary education, gender, ethnicity, residence, and 
family socioeconomic status measures. Dropping observations without the above information 
reduces the sample size to 2,248, mostly due to missing data for parental educational levels 
according to Table 3.1. These 2,248 observations comprise the analysis sample for research 
question 1, on the characteristics of TVE participants. Among this sample, 601 individuals 
participated in upper secondary vocational education. Analysis samples for research question 2 
further restrict individuals to be between 18 to 65 years old, leading to sample size of 2,149. This 
is also the analysis sample for estimating the effect of TVE participation on employment. For the 
earnings effect, the analysis sample further excludes individuals with zero or missing income, 
leading to a sample size of 1,726 observations. Analysis samples for research question 3 are 
conditional on individuals being employed at the time of the survey. Therefore, the sample size 
! 65!
for the other labor market outcomes is 1,424. 
Table 3.1: Missing data rates for key variables in CGSS 2008. 
Variable Missing Not Missing % Missing 
Income 73 2,217 3.2% 
Fulltime-employed 282 2,008 12.3% 
Contracted labor 483 1,807 21.1% 
Self-employed 282 2,008 12.3% 
TVE participation 5 2,285 0.2% 
Years of schooling 3 2,287 0.1% 
Marital status 1 2,289 0.0% 
Father's employment status @ 14 3 2,287 0.1% 
Mother's employment status @ 14 1 2,289 0.0% 
Father's political affiliation @ 14 2 2,288 0.1% 
Father's educational level 27 2,263 1.2% 
Mother's educational level 11 2,279 0.5% 
Notes: 
CGSS 2008 dataset. Sample restricted to individuals who have attended upper secondary 
education. 
 
The CFPS 2012 dataset has 35,719 observations originally, among which 7,721 have 
attended upper secondary education. Table 3.2 below summarizes the missing data rates for key 
variables among the 7,721 individuals. After dropping the observations with missing values of 
any of the variables, the analysis sample for research question 1 is reduced to 1,492 observations. 
As Table 3.2 shows, the large drop in sample size is mostly due to the high missing values in 
baseline Hukou status, a key measure of baseline socioeconomic status. 
Table 3.2: Missing data rates for key variables in CFPS 2012. 
Variable Missing Not Missing % Missing 
TVE participation 3,090 4,631 40.0% 
Gender 56 7,665 0.7% 
Ethnicity 5,045 2,676 65.3% 
Expected educational level 5,077 2,644 65.8% 
Family size 25 7,696 0.3% 
Hukou @ age 12 6,070 1,651 78.6% 
Father's educational level 887 6,834 11.5% 
Mother's educational level 779 6,942 10.1% 
Father's political affiliation @ 14 767 6,954 9.9% 
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Mother's political affiliation @ 14 724 6,997 9.4% 
Urbanicity of residence 53 7,668 0.7% 
Notes: 
CFPS 2012 dataset. Sample restricted to individuals who have attended upper secondary education. 
 
Finally, to account for potential bias due to non-random missing data, and to increase 
sample size and statistical power, I will apply multiple imputation on both datasets in the 
robustness analysis, whereas the main analysis presented will be complete case analysis without 
imputation. In addition to the two datasets mentioned above, this study would also use other 
sources of data, such as data from the Ministry of Education, as necessary.  
 
3.4 Research Design 
3.4.1 Characteristics of TVE participants (Research Question 1). 
Simple tabulations of vocational education enrollment across gender and ethnicity will 
provide a preliminary summary of how vocational education participation varies across 
population subgroups. I will utilize data from the Ministry of Education to create tables, charts 
and graphs that display the trend of TVE enrollment over time, by gender, by ethnic groups, and 
by types of TVE, as well as the detailed breakdown of TVE enrollment by field of studies. 
Beyond simple tabulations, a more rigorous approach would take into account all the 
confounding factors and estimate the characteristics of vocational education participants in a 
regression framework.  
(12) Pr(Yi = 1| Xi) = Φ(βXi) 
Given that the outcome variable upper secondary TVE uptake is dichotomous, the 
characteristics of TVE participants can also be examined using a Probit regression as 
demonstrated by Equation (12). The left hand side of Equation (12) is the conditional probability 
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of taking upper secondary vocational education, while the right hand side of the equation is 
cumulative distribution function of the standard normal distribution. Yi is a binary indicator of 
individual i took upper secondary vocational education. Specifically, this variable is coded as “1” 
if individual i attended either vocational high school, or secondary specialized school, or skilled 
workers’ school. Since the analysis samples are restricted to having attended upper secondary 
education, Yi = “0” means the individual attended general high school. Xi is a vector of 
individual, family, and regional characteristics listed in Table 3.3 below. β is the corresponding 
vector of regression coefficients to the characteristics. 
Table3.3: Variable descriptions - characteristics of TVE participants 
Variable Type Description 
   
Dependent variable: 
   
TVE Binary = “1” if individual participated in upper secondary 
vocational education; = “0” if individual attended 
general high school.  
   
Independent variables: 
   
After1985 Binary = “1” if individual began upper secondary education 
(10th grade) after 1985; = “0” otherwise. 
   
Female Binary = “1” for females; = “0” for males 
   
Minority Binary = “1” for ethnic minority in China; = “0” for ethnic 
Han. 
   
Expected educational levela Categorical Personal expected educational level. 
   
Hukou @ age 12a Categorical Hukou status at age 12. Categories include: 
Agricultural and Non-Agricultural. 
   
Father employed @ age 14 Binary = “1” if, at age 14, individual’s father was employed 
(full-time or part-time employed); = “0” if father was 
unemployed (including not in the labor force). 
   
Mother employed @ age 14 Binary = “1” if, at age 14, individual’s mother was employed 
(full-time or part-time employed); = “0” if mother was 
unemployed (including not in the labor force). 
   
Father a CCP member Binary = “1” if individual’s father is a Chinese Communist 
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Party member; = “0” if father is a member of other 
political party, or he is not affiliated to any political 
parties. 
   
Mother a CCP member Binary = “1” if individual’s mother is a Chinese Communist 
Party member; = “0” if mother is a member of other 
political party, or she is not affiliated to any political 
parties. 
   
Father educational level Categorical Father’s educational level.  
   
Mother educational level Categorical Mother’s educational level.  
   
Residence @ age 14 Categorical Type of residence when individual was 14. Categories 
include: rural, county-level city, prefecture-level city, 
provincial capital, and other.  
   
SES @ age 14b Categorical A 10-category self-reported social class when 
individual was 14, “1” (highest) – “10” (lowest). 
   
# of elder siblings Numerical The number of elder siblings. 
   
# of younger siblings Numerical The number of younger siblings. 
   
Province Categorical Province of residence at the time of survey. 
   
Source: CGSS 2008 & CFPS 2012. 
Notes:  
a: Expected educational level and Hukou status @ age 12 are only included in regressions using CFPS 2012. 
b: SES @ age 14 is only included in regressions using CGSS 2008. 
Sample restricted to having attended upper secondary education. All categorical variables are used as factor variables 
in regressions. 
 
In Table 3.3 above, one variable of particular notice is After1985. This variable is 
included as one of the key predictors because in 1985, the Central Committee of the Communist 
Party of China (CCCPC) called for restructuring secondary education to achieve a 50-50 mix of 
general and vocational education at upper-secondary level (Tsang, 1991). The enrollment share 
of vocational education at upper secondary level rose from 18% in 1980 to 38% in 1985, 48% by 
1990, and 56% by 1997 (Tsang, 1991; 2000). The 1985 structural reform created an exogenous 
shock to increase the supply of upper secondary vocational education, which further led to the 
increase in enrollment shares for vocational education at upper secondary level. Students who 
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began upper secondary education after 1985 faced more choices of vocational education, and 
therefore may be more likely to participate. Hence, it is reasonable to include such an indicator 
into the regression model. Finally, for all categorical variables, each category is treated as a 
separate dummy factor in regression. 
When examining research question 1.1, I will divide the sample by gender and run the 
same regression on the two gender subsamples to estimate the differences in the characteristics 
of TVE participants across genders. For research question 1.2, I will use a more restricted 
sample, compared with the whole sample, that only includes TVE participants, and replace the 
dependent variable with an indicator for attending secondary specialized schools, the most elite 
type of TVE. This would tell whether and how individuals that chose to attend secondary 
specialized schools are different than participants of the other types of TVE. 
 
3.4.2 Labor market returns to TVE (Research Question 2 & 3). 
This study divides the various labor market outcomes into two tiers. The first tier 
outcomes correspond to Research Question 2 and look at the two commonly studied labor market 
outcomes: earnings and employment. The second tier outcomes are the focus of Research 
Question 3 and include additional labor market outcomes: whether the individual is employed 
full-time vs. part-time; whether the individual is self-employed vs. employed by other people; 
whether the individual is working under formal contract or not; and whether the individual is a 
member of the union. Analysis samples for Tier 2 outcomes are further restricted to being 
employed. These additional labor market outcomes are less frequently studied by existing 
literature, but are otherwise related to vocational education and individuals’ economic benefits. 
For instance, full-time employment usually generates higher overall earnings compared to part-
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time employment, and would provide more job stability. Similarly, working with formal contract 
means more job security compared to employment without contract. A union member usually 
gets better benefits and job security than those who are not. Lastly, being self-employed would 
bring more economic benefit and job security at the same time, as compared to working for other 
people. In this study self-employed particularly refers to individuals who reported to be 
proprietors of their business, which include owners of sole-proprietorship or partnership 
companies and do not include those who identified themselves as freelancers or employees of 
other people. Excluding freelancers is because their income, prestige, and job security are 
typically lower than business owners. Furthermore, the freelancer status is more likely to be 
misreported, compared with self-employed. Although the CGSS2008 survey questionnaire 
structures owners of sole-proprietorship, owners of partnership company, freelancers, and 
employees of other people all as separate and mutually exclusive categories, it is still likely that 
respondents may erroneously report themselves to be freelancers or either type of business 
owners, even if they were working for other people as employees. As long as the measurement 
error is not associated with any unobserved factors, it will not bias the estimated effect of TVE 
participation on self-employment, but will lead to less precise estimates Examining the effects on 
self-employment is particularly relevant because the Chinese government has carried out 
multiple policies encouraging starting up business, especially by newly graduated students. The 
policies intend to alleviate the pressure on unemployment and to spur innovation (Hsu, 2015). 
Given that self-employment tends to concentrate in certain industries, such as agriculture, 
construction, professional and business services, that also highly require vocational skills, it is 
worthwhile looking into how vocational education participation affects the likelihood of one 
being self-employed. Table 3.4 describes the details of all the labor market outcome variables.  
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Table 3.4: Variable descriptions – labor market impacts of TVE 
Variable Type Description 
   
Tier 1 Labor market outcomes: 
   
ln(earnings) Numerical Natural log of annual income from work.  
   
Employed Binary = “1” if individual is employed (either full-time or 
part-time); = “0” if not employed, including 
individuals who are unemployed but seeking job, 
and those who are not in the labor force (in school, 
retired, incapable of working, or committed to 
household management). 
   
Tier 2 Labor market outcomes (analysis sample restricted to employed individuals): 
   
Fulltime-employed Binary = “1” if individual is working full-time; = “0” if 
individual is working part-time. 
   
Self-employed Binary = “1” if individual is self-employed; = “0” if 
individual is working for an employer or is a 
freelancer. 
   
Union member Binary = “1” if individual is a union member; = “0” if 
individual is not a union member. 
   
Contract labor Binary = “1” if individual is working under a formal 
contract; = “0” if individual’s job does not have a 
formal contract. 
   
Independent variables:   
   
Schooling Continuous Years of schooling 
   
Experience Continuous Potential work experience measured as: Age – 
Schooling – 6. 
   
(Experience)2 Continuous Squared term of potential work experience. 
   
Female Binary = “1” for females; = “0” for males 
   
Minority Binary = “1” for ethnic minority in China; = “0” for ethnic 
Han. 
   
Married Binary = “1” if individual is married; = “0” if not married 
(including single, divorced, or widowed). 
   
Party Categorical Individual’s current political affiliation: Chinese 
Communist Party, Democratic Party, Communist 
Youth League, or none. 
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Hukou  Categorical Individual’s hukou status. 
   
Urbanicity Categorical Urbanicity of current residence. Categories include: 
rural, suburban, urban, and other. 
   
Children Numerical Number of children. 
   
Father employed @ age 14 Binary = “1” if, at age 14, individual’s father was employed 
(full-time or part-time employed); = “0” if father 
was unemployed (including not in the labor force). 
   
Mother employed @ age 14 Binary = “1” if, at age 14, individual’s mother was 
employed (full-time or part-time employed); = “0” if 
mother was unemployed (including not in the labor 
force). 
   
Father a CCP member Binary = “1” if individual’s father is a Chinese Communist 
Party member; = “0” if father is a member of other 
political party, or he is not affiliated to any political 
parties. 
   
Mother a CCP member Binary = “1” if individual’s mother is a Chinese Communist 
Party member; = “0” if mother is a member of other 
political party, or she is not affiliated to any political 
parties. 
   
Father’s educational level Categorical Father’s educational level.  
   
Mother’s educational level Categorical Mother’s educational level.  
   
Residence @ age 14 Categorical Type of residence when individual was 14. 
Categories include: rural, township, prefecture, 
metropolitan, and other.  
   
SES @ age 14 Categorical A 10-category self-reported social class when 
individual was 14. 
   
# of elder siblings Numerical The number of elder sibling of the individual. 
   
# of younger siblings Numerical The number of younger sibling of the individual. 
   
Province Categorical Province of residence at the time of survey. 
   
   
Instrumental variable 
  
   
After1985 Binary = “1” if individual began upper secondary education 
(10th grade) after 1985; = “0” otherwise. 
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Source: CGSS 2008 
Notes: Samples of Tier 1 labor market outcomes restricted to having attended upper secondary education. Samples 
of Tier 2 labor market outcomes further restricted to being employed. All categorical variables are used as factor 
variables in regressions. 
 
When estimating the labor market impacts of TVE, for either tiers of labor market 
outcomes, the most straightforward way to identify any causal impact between vocational 
education and labor market outcomes is to estimate under an experimental framework, where the 
study sample will be randomly assigned to take either upper secondary vocational education or 
general education. Under ideal randomization, students in the two tracks should be overall equal 
in terms of both observable and unobservable characteristics. Therefore, any difference in labor 
market outcomes can be attributed to the type of education. However, such an experimental 
framework is unfeasible to implement in reality. None of the literature reviewed for this study 
conducted any random assignment regarding vocational education. Furthermore, it would be 
unethical to put some students into a particular type of education against their own will, 
especially if vocational education is generally less favored by students and their families. 
In the absence of an experimental framework, causal impacts of vocational education 
could still be potentially identified through statistical controls on student background 
characteristics. Typically, studies would include in the regression model a key indicator for 
participating in vocational education, individual’s educational attainment, as well as a series of 
covariates on individual, family, school and regional characteristics (see for example, Arum & 
Shavit, 1995; Bellew & Moock, 1988; 1990; Bishop & Mane, 2004; Neuman & Ziderman, 1991; 
1999). If these background covariates can absorb all the endogenous sources of vocational 
education uptake, or in other words, after controlling for these covariates an individual’s choice 
between vocational and general education is equivalent to random, then the causal impact of 
vocational education can be identified by the regression coefficients of the vocational education 
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indicator. However, this would be a strong assumption to make, as many potential endogenous 
sources are difficult to fully account for, such as innate ability, family vocational education 
legacy, or vocational interest. If students of higher innate ability were more opt for academic 
education, and are more likely to have higher earnings, then failure to control for innate ability 
would negatively bias labor market returns of vocational education.  
A more sophisticated way to statistically control for the pre-existing differences between 
students in vocational and general education is to use propensity score matching or other 
propensity score methods to compare vocational students with general students that could have 
taken vocational education given the observed characteristics (see for example, Meer, 2005; 
Moenjak & Worswick, 2003). These techniques can potentially correct the selection bias of 
vocational education participation. However, one caveat is that these techniques are only able to 
match the two groups of students on the observable characteristics. Therefore, any endogenous 
source beyond the observable covariates can still bias the estimation of casual impact.  
Finally, one solution to account for the endogeneity bias due to unobservable factors is to 
use quasi-experiment to explore any exogenous source of variation in vocational education 
participation, such as a nationwide policy change that affected the supply or demand of 
vocational education (for example see Malamud & Pop-Eleches, 2008). The causal impact of 
vocational education can be estimated under a two stage least squares framework, using the 
exogenous shock as instrumental variable. This is internally valid because the policy change is 
directly related to vocational education uptake but unrelated to future labor market outcomes 
except through vocational education participation. 
This dissertation study intends to identify the causal impacts of vocational education 
using a quasi-experimental framework. As mentioned earlier, the 1985 structural reform of 
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secondary education created a sudden nationwide increase in the supply of vocational education. 
The share of upper secondary enrollment for vocational education also jumped sharply right after 
the reform. Therefore, students who entered upper secondary education after 1985 were more 
likely to participate in vocational education. Furthermore, the policy decision was exogenous to 
students and was implemented across the country. Additionally, the policy itself should not 
directly affect individual’s future labor market outcomes. With additional controls on 
individual’s personal, family, and regional characteristics, the labor market impact of the 1985 
reform should only indirectly go through participation in vocational education. Therefore, this 
exogenous policy change could be a good candidate for a potentially valid instrumental variable 
that meets both relevant and exclusion restriction criteria a priori.  
This study uses “whether a student entered upper secondary education (10th grade) after 
1985” as instrumental variable. This variable may be positively related to vocational education 
participation, but not directly related to the student’s future labor market outcomes a priori. 
Using this instrumental variable, the identification strategy basically compares the labor market 
outcomes of vocational education students who entered 10th grade after 1985 but would 
otherwise have chosen to attend general high schools if it were not for the 1985 reform, with 
general education students who became 10th graders before 1985 but would otherwise have 
chosen to take vocational education if she had begun upper secondary education after the reform. 
Equation (13) and (14) below present the two stage least squares (2SLS) model to estimate labor 
market impacts of vocational education. 
(13) 2nd-stage: Yi = α1TVEhati + α2Si + α3Expi + α4Expi2+ βXi + εi  
(14) 1st-stage: TVEi = δ1After1985i + δ2Si + δ3Expi + δ4Expi2+ πXi + νi 
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Equation (13) is the second stage regression of the 2SLS. When estimating effects of 
TVE on earnings, the second stage regression follows the typical form of a Mincerian earnings 
function, where the dependent variable is log of individual i’s earnings. TVEhati is the predicted 
value of vocational education participation from the first-stage model. Other independent 
variables include Si, the years of schooling of individual i, Expi and Expi2, the potential labor 
market experience and its squared term, and Xi, a vector of individual, family, regional, and 
occupational characteristics (see Table 3.4 above for detailed description of independent 
variables). Potential experience is calculated as: 
(15) Expi = Agei – Si -6 
Equation (14) is the first stage regression of the 2SLS model. The dependent variable is 
the indicator for participating in upper secondary vocational education. After1985i is the 
instrumental variable, which is a binary indicator equals to “1” if individual i entered upper 
secondary education after 1985, and equals to “0” if she began upper secondary education before 
1985. As mentioned before, the analysis sample is conditional on having attended upper 
secondary education. The remaining of the first-stage model is identical to the second-stage. In 
both models the error terms εi and νi are independent and identically distributed random variables 
and are not correlated to each other. The coefficient of interest is α1, which is the estimated 
causal impact of vocational education. More specifically, α1 is the local average treatment effect 
(LATE). It measures the causal impact for the compliers, or those who would have gone to 
general high school instead of upper secondary vocational education, if it had not been for the 
1985 reform, and the general high school students who would have taken TVE, had she begun 
upper secondary education after 1985. A reduced form model like Equation (16) below would 
estimate the intent-to-treat (ITT) effect of vocational education, θ1. 
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(16) Yi = θ1After1985i + θ2Si + θ3Expi + θ4Expi2+ ηXi + νi 
One complication of using the 2SLS model proposed above is estimating the effect of 
vocational education on earnings. Since only employed people were able to report earnings, 
regression analysis using only individuals who report earning would lead to sample selection 
bias due to incidental truncation of earnings. Therefore, this study would apply the widely used 
Heckman two-staged method to correct for the sample selection (Heckman, 1976). Typically, the 
method requires first estimating a probit selection equation using all observations (Equation 17). 
si is an indicator of being selected into the earnings sample, which can be whether this individual 
was employed or whether she reported earnings. Zi is the vector of covariates used in the 
selection equation. The next step is to calculate the inverse Mills ratio using the estimated 
parameters for each observation. Lastly, estimate the earnings equation using the 2SLS model 
with the addition of the inverse Mills ratio, λi(γZi) (Equation 18 and 19). The Heckman 
correction requires that the covariates in the 2SLS model be a strict subset of Zi (Wooldridge, 
2010). The excluded variables from the selection equations should affect the sample selection but 
not earnings, so as to satisfy the exclusion restriction of the Heckman correction. Here the two 
variables are marital status and number of children because these two factors may affect one’s 
labor force participation but not one’s earnings directly. Similar to Equation (13), coefficient α1 
is the return to vocational education (LATE), corrected for sample selection due to incidental 
truncation of earnings. The coefficient ρ is the indicator of selection bias. If it is statistically 
significant, there is evidence of sample selection bias on earnings, and the earnings function 
needs to be corrected using Heckman method. Otherwise, Heckman correction is not necessary. 
(17) P(si = 1 | Zi) = Φ(γZi) 
(18) 2nd-stage: Yi = α1TVEhati + α2Si + α3Expi + α4Expi2+ βXi + ρλi(γZi) + εi  
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(19) 1st-stage: TVEi = δ1After1985i + δ2Si + δ3Expi + δ4Expi2+ πXi + ρλi(γZi) + νi 
However, the labor market outcomes are not limited to earnings alone in this study. Other 
labor market impacts are also measured using the same IV-2SLS model with the same set of 
explanatory variables, but without the need to use Heckman correction. Furthermore, analysis 
samples for Tier 2 outcomes are further restricted to those who are employed. Using the same 
model specifications for all outcome measures is due to the limitation of the dataset, where there 
are no additional explanatory variables for different labor market outcomes. 
Once the IV-2SLS estimates are obtained, it is important to check the internal validity of 
the IV. First of all, it is useful to conduct an endogeneity test, since if TVE is exogenous, OLS 
would be more efficient than 2SLS in estimating the effects of vocational education. The specific 
procedures can follow Hausman (1978) by running the second-stage regression with the residuals 
from the first stage included as predictor. A t-test finding significant coefficient on the first-stage 
residuals would indicate endogeneity of TVE. Alternatively, if the 2SLS model is estimated using 
robust standard errors, then Wooldridge’s (1995) robust regression-based test can be performed 
instead. Similarly, a significant test statistic indicates endogeneity. Next, it is relatively easy to 
test instrument relevance. A first-stage F-test will examine if the IV is related to the endogenous 
variable, TVE. F-statistic greater than 10 is the general rule of thumb for satisfying instrument 
relevance. However, there is no direct way to empirically test the exclusion restriction. In the 
case that there are more than one IV’s, I could use over-identification test to see if all IV’s satisfy 
exclusion restriction, or at least one of the IV’s violates the criteria. However, applied to this 
study, conducting over-identification test would require looking for another potential IV into the 
2SLS model, which is challenging. Furthermore, the over-identification test still cannot 
specifically identify which IV violates exclusion restriction. Another non-formal way to 
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indirectly check exclusion restriction for exactly identified model is to include both IV and the 
potentially endogenous variable, TVE, into the second-stage regression. The exclusion restriction 
requires that the IV should not directly affect outcome, but only through TVE, conditional on all 
the covariates. Therefore, if both TVE and the IV are statistically significant in this regression, 
the IV clearly violates the exclusion restriction.  
Finally, OLS estimate (Equation 20) will be provided, as in the case of TVE participation 
is found to be exogenous by the IV endogeneity test, OLS estimates are unbiased and are 
preferred over 2SLS estimates in representing the causal effects of TVE.  
(20) Yi = α1TVEi + α2Si + α3Expi + α4Expi2+ βXi + εi  
For all labor market outcomes, when examining the heterogeneous treatment effects by 
gender (research question 2.1 & 3.1), I will conduct subsample analyses by gender using the 
same regression models as the whole sample analysis, and compare the coefficients of TVE 
participation between the two genders. For heterogeneous effects by types of TVE (research 
question 2.2 & 3.2), I will use the whole sample along with the same covariates, except replacing 
the single TVE indicator with indicators of different types of vocational schools. This is 
equivalent to introducing interaction terms between upper secondary vocational education uptake 
and indicators for specific type of TVE. The regression coefficients of the indicators of different 
types of TVE will identify the heterogeneous effects across various vocational schools. 
 
3.4.3 Missing data and robustness check. 
As shown in Table 3.1 and 3.2 earlier, both the CGSS 2008 and CFPS 2012 dataset suffer 
from missing data for certain variables. In general, a missing data rate over 15% is considered 
severe. The Tier 2 labor market outcome, working under formal contract, has relatively high 
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missing rate in the CGSS 2008 dataset. The CFPS 2012 has more severe missing data issue. 
Several control covariates, ethnicity, expected educational level, and baseline Hukou status, all 
have over 60% data missing. The indicator for TVE participation also has 40% missing data.  
According to Rubin (1976) missing data are considered missing completely at random 
(MCAR) if the probability of missing data is independent of either observed or unobserved data. 
A less restrictive scenario, missing at random (MAR), occurs when the probability of missing 
data does not depend on unobserved data, but may depend on observed data. When missing data 
is MAR, the missing-data mechanism is considered ignorable. In other words, one can ignore the 
reason for missing data. However, if the probability of missing data is dependent on unobserved 
data, this type of missing data becomes missing not at random (MNAR). In such a case, the 
reasons for missing should be accounted for, otherwise the results may not be generalized. 
Without imputation of missing data, the main analysis is basically complete-case analysis, where 
observations with missing data are deleted listwise. There are two major drawbacks using this 
method: first, the estimation will be less precise due to the loss of sample size, even if missing 
data is MCAR and the results are generalizable to the target population; second, if the missing-
data mechanism is not MCAR, listwise deletion may still cause bias. 
Given these drawbacks, it is reasonable to supplement the dataset with imputations so as 
to make use of all information available in the data. The most straightforward imputation method 
that is widely used is single-value imputation, where typically missing values are replaced with a 
plausible one, such as the mean for the observed cases. Although this approach utilizes all 
observation in the data, is easy to implement, and results in overall means that are equal to the 
complete case values, it tends to distort the distribution of the imputed variable by decreasing the 
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variance that is likely present. This would consequently overstate the precision of the estimates, 
leading to confidence intervals that are too optimistic (Little, 1992).  
Under MAR and the ignorability assumption, more sophisticated imputation methods, 
such as multiple imputation methods, can be applied to fill in missing data. Typically, when 
conducting multiple imputations, several imputations are generated using some chosen 
imputation model. Then regression analysis is performed separately on each imputation. Lastly, 
results from all imputations are pooled into a single multiple-imputation result.  
This study will take several measures to cope with the missing data issue. First, the main 
analysis will conduct complete-case analysis and treat missing data with listwise deletion. 
Additionally, the robustness analysis will estimate the same regression models using multiply 
imputed data to check the consistency of results. The study will adopt multivariate imputation 
using chained equations (MICE) as the main imputation method for both CGSS2008 and CFPS2-
12 datasets. The method is also known as imputation using fully conditional specifications or 
sequential regression multivariate imputation. The choice of this method is due to its flexibility 
in coping with arbitrary missing data, variables of different types, and variables defined on a 
subsample. The MICE approach involves no explicit assumptions on multivariate distribution for 
all imputation variables. It imputes multiple variables iteratively through a set of chained 
equations to account for potential dependence of model parameters on imputed data for arbitrary 
missing pattern. Each equation is a univariate imputation model for an imputation variable, with 
fully conditional specifications: all variables (including outcome variables) are entered into the 
prediction equation, except for the one being imputed. The imputation models used in this study 
includes all of the variables used in the empirical analysis, as well as additional background 
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variables such as health, household income, expenditure, and self-awareness, etc. to enhance the 
efficiency of imputation.  
The multiple imputation process will create M imputations and store the imputation 
results as M completed datasets. According to Rubin (1987) M = 2 is enough to achieve 90% 
asymptotic relative efficiency compared with infinite M, for a dataset with missing rate as high 
as 50%. Most literature, including Rubin, suggests that M = 5 is sufficient to obtain valid 
inference. This study uses “Stata: Release 13” for statistical analysis throughout. The Stata 
Multiple Imputation Reference Manual: Release 13 recommends using at least M = 20 to reduce 
sampling error due to imputation (StataCorp, 2013). Therefore, this study choose M = 30, which 
is enough to reduce sampling errors while being manageable in terms of computation. Once the 
data are multiply imputed, primary regression analysis can be applied to each completed dataset, 
and their respective results can be pooled using Rubin’s combination rules into a single multiple-
imputation result. Stata command mi estimate carries out the completed-data analyses and the 
pooling step automatically. It is important to reiterate that multiple imputations rely on the 
ignorability assumption, or the missing data is assumed to be MAR. However, in practice, it is 
difficult to empirically test the ignorability assumption because the distinction between MAR 
and MNAR can only be examined through the missing data that are not observed. Therefore, it is 
useful to check the sensitivity of results under different assumptions about the missing 
mechanism, such as comparing the complete-case analysis results with those obtained from 
multiple imputation in the main analysis. 
In addition to estimating using multiple imputed data, the robustness analysis will also 
use propensity score matching (PSM) to estimate the labor market impacts of vocational 
education, as an alternative to the quasi-experimental identification strategy and OLS estimation. 
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Propensity score is the probability of receiving treatment conditional on observed baseline 
covariates: ei = Pr(Zi = 1|Xi). The distribution of observed baseline covariates should be similar 
between treatment and control group, conditional on the propensity score (Rosenbaum & Rubin, 
1983). PSM matches treatment group subjects and control group subjects that share a similar 
propensity score. In the absence of experiments or natural experiments, PSM mimics the 
randomization by creating a counterfactual group that is similar on all observable characteristics. 
Furthermore, the linear combination of a rich set of covariates into a single propensity score 
balances treatment and control group without losing too many observations. The PSM in this 
study uses the same group of covariates for the matching model as the first stage of the 2SLS 
model (Equations 14; also listed in Table 3.4). I will apply nearest neighbor matching and 
inverse probability of treatment weighting as the matching algorithms and compare the results. 
The casual interpretation of the labor market impacts of vocational education assumes that 
conditional on the covariates included in the PSM model, participation in upper secondary 
vocational education is independent of the labor market outcomes. However, one major caveat to 
PSM in general is that it only accounts for observable characteristics. Therefore, any unobserved 
factors that may affect vocational education uptake would still bias the estimates. The 2SLS 
model provides an option to conduct endogeneity test using the instrumental variable. Since the 
propensity score model shares the same specification with the first stage of 2SLS, the 
endogeneity test will provide some evidence of whether there are unobserved confounders, after 
controlling for the covariates. Additionally, PSM works better for large sample with much 
overlap between treatment and control groups. Therefore, when conduction PSM analysis, it is 
important to check if there is sufficient overlap between treatment and control group, and 
whether the baseline observed covariates are balanced between the two groups, conditional on 
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propensity score. If covariates are unbalanced, the propensity score needs to be re-specified, 
through the addition of higher order terms or interactions. 
In the main analysis for the labor market outcomes (Research Questions 2 & 3), none of 
the empirical models include occupational variables. According to Angrist and Pischke (2008), 
including occupation as well as any job related covariates into the earnings function might 
introduce selection bias, in that these covariates are determined after finishing schooling. 
Furthermore, including occupational variables into the regression model will steal part of the 
effect of education on earnings that come from occupational mobility. In this case, the schooling 
coefficient cannot be interpreted as the Mincerian rate of return (Psacharopoulos & Patrinos, 
2004). The robustness analysis section will explore models that control for job-related factors in 
cases where the IV endogeneity tests find the existing covariates fail to control for all 
confounding factors. The specific occupational variables include occupations, ownership of 
company, and union membership. If the inclusion of these variables successfully controls for the 
remaining sources of endogeneity, then the estimates in the main analysis can still be considered 
reliable estimates of the overall effects of TVE participation, which encompass occupational 
mobility. However, if there are still unaccounted sources of endogeneity after controlling for the 
occupational variables, then the respective results in main analysis are biased. 
Finally, the robustness analysis will also explore using a less restricted sample when 
estimating the labor market effects of TVE. Instead of conditional on having attended upper 
secondary education, as in the main analysis, the less restricted sample only requires individuals 
to finish compulsory education (lower secondary education). Therefore, this sample further 
includes those who entered labor market right after compulsory education. In the empirical 
models, I create another binary indicator of having attended general high school, along with the 
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TVE indicator. Hence, the baseline category of upper secondary education is “did not receive 
any upper secondary education”. The merit of this robustness analysis is that it provides an 
alternative way to look at the relative effects of TVE participation, by directly comparing the 
coefficients of TVE and general high school. Furthermore, it also provides an insight on how 
much participation in TVE can improve the labor market outcomes above and beyond just 
finishing compulsory education.
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Chapter 4 Findings on Characteristics of TVE Participants 
 
This chapter discusses the characteristics of upper secondary TVE participants in China. 
Specifically, it examines the differences in TVE participation across gender, ethnicity, and social 
classes. The research questions this chapter seeks to answer are: 1) What are the overall 
characteristics associated with TVE participation? 2) How do these characteristics differ across 
gender? and 3) Among the TVE participants, are there any difference between students that 
attend different types of vocational school?  
As summarized in Chapter 2 above, previous literature has found, around the world, 
lower TVE participation for females and academically high achieving students, and a negative 
relation between family socioeconomic background and TVE uptake. It is also noted that in 
China, TVE has become the last resort of students with limited family resource, as a way to 
relieve the financial burden of the family and enter the labor market earlier (Zhou, 2008). The 
last point is particularly pertinent to policymakers in terms of educational equity and social 
mobility. It is necessary to investigate whether the least advantaged population is over 
represented in vocational education, and whether this type of education leads to better labor 
market outcomes, which will be examined in the next chapter. However, due to the limitation of 
the data, this study is not able to investigate the relation between academic achievement and 
vocational education participation. The CGSS2008 does not contain variable for individual’s 
academic achievement. The CFPS2012 does have information on the ranking of the most recent 
midterm or final exam, but only a very small share of the individuals in the dataset (less than 4%) 
reported the data, mostly because they were still enrolled in schools at the time of the survey. 
None of the individuals in the analysis sample have valid information on academic achievement 
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because they are no longer in schools. Furthermore, neither dataset has any measures of baseline 
household income or asset, which are key indicators of family socioeconomic status. Although 
CGSS 2008 does contain a self-reported variable on social classes at age 14, the accuracy of the 
self-reported social classes may suffer from miss-report, leading to large standard errors. 
Therefore, absent from a more rigorous direct measure of socioeconomic status, such as family 
income or a composite index, this study relies on several indirect measures of baseline family 
social classes to supplement the self-reported social class. Those indirect measures include 
parental educational levels, parental political affiliation, and parent’s employment status when 
the individual was 14 years old. 
The remainder of the chapter will begin with some basic statistics on the enrollment of 
upper secondary TVE over time, and by different subgroups. I will present some tabulations and 
graphic analyses using data from the Ministry of Education as well as CGSS and CFPS. 
Afterwards, I will present results for the Probit regression models proposed in the previous 
chapter, followed by interpretations and discussions. 
 
4.1 Enrollment of Upper Secondary TVE Over Time 
Table 4.1: Enrollment by type of upper secondary education, thousands!
Year GHS SSS VHS SWS 
TVE as a % of 
total enrollment 
1980 9698 1043 319 700 18% 
1981 7150 1069 376 na 17% 
1982 6405 1039 919 na 23% 
1983 6290 1143 1335 na 28% 
1984 6898 1322 1843 na 31% 
1985 7411 1571 2143 742 38% 
1986 7734 1757 2143 892 38% 
1987 7737 1874 2250 1031 40% 
1988 7460 2052 2341 1161 43% 
1989 7161 2178 2363 1267 45% 
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1997 8501 4654 4310 1051 54% 
1998 9380 4981 4549 1730 55% 
1999 10497 5155 4438 1561 52% 
2000 12013 4895 4146 1401 47% 
2001 14050 4580 3831 1347 41% 
2002 16838 4564 4281 1530 38% 
2003 19648 5024 4558 1931 37% 
2004 22204 5545 5169 2345 37% 
2005 24091 6298 5824 2753 38% 
2006 25145 7258 6556 3208 40% 
2007 25224 7816 7252 3671 43% 
2008 24763 8173 7503 3988 44% 
2009 24343 8404 7784 3988 45% 
2010 24273 8777 7263 4153 45% 
2011 24548 8552 6810 4304 44% 
2012 24672 8126 6230 4238 43% 
2013 24359 7722 5342 3866 41% 
2014 24005 7491 4728 3390 39% 
2015 23744 7327 4399 3215 39% 
Note: GHS=General High school, SSS=Secondary Specialized School, 
VHS=Vocational High School, SWS=Skilled-Workers School. 
Not including enrollment in adult high schools or adult secondary specialized 
schools. 
Source: Ministry of Education, National Education Development: Statistics. 1998-
2006. 
 Ministry of Education, Number of Students of Formal Education by Type and 
Level. 2007-2015. 
Tsang (1991), Table I., for years 1980-1989.!
Data for enrollment in skilled workers schools between 1981 and 1984 is not 
available. 
 
This section provides some general statistics about the enrollment of different types of 
upper secondary TVE by different student groups over time. Although the graphs and tables do 
not directly answer any of the three questions posed at the beginning of the chapter, they provide 
much contextual information on the development and patterns of TVE enrollment in China, 
which will be reflected in the regression analyses later. Table 4.1 above shows the enrollment by 
type of schools, as well as the share of upper secondary education enrollment by the three types 
of TVE combined. The data is obtained from the Ministry of Education, supplemented by Tsang 
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(1991). Enrollment figures do not include adult high schools or adult secondary specialized 
schools, as adult education or continuing education is not the focus of the current study. There 
are several noticeable trends that can be summarized by Chart 4.1 and 4.2 below. First of all, 
there is continuous increase in TVE enrollment between 1980 and late 1990s, and the long run 
increase in TVE enrollment continued up to late 2000s. Second, in terms of share of upper 
secondary enrollment, Chart 4.2 shows TVE share peaked at around 1998 by taking over general 
high school as the majority of upper secondary education. These increasing trends in total and 
share of enrollment starting in 1980 is consistent with the structural reform in 1985 and the fact 
that the Chinese government has taken a series of efforts to “vocationalize” secondary education 
since 1978 (Tsang, 1991). Third, as shown in Chart 4.3, among the three types of TVE, 
vocational high schools used to enroll the most students, but secondary specialized schools 
gradually took the larger share since 1990. All three types of schools experienced some drop in 
enrollment following the peak in 2010, with the decline in vocational high schools most 











Chart 4.1: Enrollment by type of upper secondary education 
 
Note: Not including enrollment in adult high schools or adult secondary specialized schools.  
Source: Ministry of Education, National Education Development: Statistics. 1998-2006. Ministry of 
Education, Number of Students of Formal Education by Type and Level, 2007-2015. Tsang (1991), Table I., 
for years 1980-1989. Data for enrollment in skilled workers schools between 1981 and 1984 is not 
available. 
 
Chart 4.2: Share of upper secondary education by TVE 
 




























































































































































































































Chart 4.3: Enrollment by type of TVE 
 
Note: see Chart 4.1 above. 
 
In terms of enrollment by gender Chart 4.4 presents the trend of share of enrollment by 
female students in all types of upper secondary education. Overall, all three types of TVE 
schools experienced drop in the percentage of female students, whereas the share of female 
students in general high schools increased consistently from about 40% in 1997 to 50% in 2015, 
and eventually overtook skilled-workers school and vocational high schools. Despite the 
reduction over time, secondary specialized schools still have slightly higher share of female 
students enrollment than general high school by the end of 2015. But the gap was narrowed from 
more than 12 percentage points to 1.5 percentage points. Furthermore, secondary specialized 
schools are the only upper secondary schools that enroll more female students than male students. 
Lastly, the share of female students was much lower in skilled-workers schools after 2005 when 


















































































































Chart 4.4: Share of enrollment by female students  
by type of upper secondary education 
 
Notes: GHS=General High School, SSS=Secondary Specialized School, VHS=Vocational High School, 
SWS=Skilled-Workers School. Not including enrollment in adult high schools or adult secondary 
specialized schools. Enrollment rate for SSS and VHS in 2003, SWS in 2005 are interpolated. 
Source: Ministry of Education, Number of Female Students of Schools by Type and Level. 1997-2015. 
 
Chart 4.5 below displays the trend of enrollment by ethnic minority students in upper 
secondary education. Although data was not available for skilled-workers schools, all other types 
of upper secondary schools had increasing share of minority students overall, reaching between 
8.48% (in vocational high schools) to 9.66% (in general high schools) by 2015. These enrollment 
shares are equivalent to or higher than the 8.49% share of minority population in the nation 
according to the 2010 Population Census (National Bureau of Statistics, 2011). General high 
schools had comparable share of minority students compared with secondary specialized schools, 
but had less volatile enrollment over time. Minority student enrollment in secondary specialized 
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schools. Vocational high schools enrolled the smallest share of minority students historically, but 
the gap has been narrowing since 2006. 
Chart 4.5: Share of enrollment by ethnic minority students  
by type of upper secondary education 
 
Note: Data was not available for SWS. SSS and VHS in 2003 are interpolated. Other notes see Chart 4.4 above. 
Source: Ministry of Education, Number of Minority Students of Schools by Type and Level. 1997-2015. 
 
 
Table 4.2 below breaks down the enrollment of upper secondary TVE by field of study in 
2015. For some reason the Ministry of Education only provides aggregated enrollment by field 
that includes secondary specialized schools, vocational high schools, and adult secondary 
specialized schools, but not skilled-workers schools. The lack of data on enrollment by minority 
students and by field of study might be due to historical reason, since the skilled-workers schools 
used to be administered by the Ministry of Labor instead of the Ministry of Education. 























































































education students, which is not surprising. As shown by Chart 4.6, the top five fields take up 
more than half of TVE enrollment, and the top ten fields altogether enrolls about 90% of TVE 
students. 
 
Table 4.2: Enrollment by field of study, 2015 
Field of study Enrollment 
Information Technology  2,143,348  
Manufacturing  1,856,250  
Finance, Economics, Commerce & Trade  1,544,103  
Medicine, Pharmaceuticals & Health Care  1,401,127  
Communication & Transport  1,345,075  
Educational Services  1,312,967  
Agriculture, Forestry, Husbandry &Fisheries  1,047,703  
Culture & Arts  680,186  
Tourist Services  656,555  
Civil Engineering & Water Conservancy  557,218  
Public Administration & Services  141,419  
Others  129,421  
Sports & Body-building  124,200  
Light, Textile & Food Industries  113,942  
Recreations services & Make-up Artists  85,487  
Petroleum & Chemical Industries  74,518  
Resources & Environment  46,447  
Energy Resources & New ER  46,348  
Legal Services  46,100  
Note: Enrollment does not include Skilled-Workers Schools, but 
includes Adult Specialized Secondary Schools. 
Source: Ministry of Education, Number of Students by Field of 








Chart 4.6: Share of TVE enrollment by field of study, 2015 
 
Note & Source: see Table 2 above. 
 
Finally, before moving on to the regression analysis, I will present some statistics on one 
key variable for this chapter and the next, the instrumental variable of attending upper secondary 
education after 1985, the year the nation-wide structural reform on secondary education was 
implemented. Table 4.3 and 4.4 below summarize the means of key characteristics for the 
analysis samples using CGSS 2008 and CFPS 2012 respectively. The samples are further split 
into two groups, based on whether the individuals entered upper secondary education before or 




























Table 4.3: Summary of key characteristics  
by entry of upper secondary education, CGSS2008 sample 
 
Before 1985 After 1985 
 
Mean Std. Dev. Mean Std. Dev. 
Attended TVE 24% 43% 29% 45% 
Age 50 9 28 6 
Female 42% 49% 50% 50% 
Minority 5% 23% 5% 22% 
     Father's educational level @ age 14 
  Elementary 41% 49% 27% 44% 
Lower secondary 17% 37% 33% 47% 
Upper secondary 11% 22% 27% 41% 
Tertiary 6% 24% 9% 29% 
     Mother's educational level @ age 14 
  Elementary 29% 45% 33% 47% 
Lower secondary 10% 30% 32% 47% 
Upper secondary 7% 17% 18% 34% 
Tertiary 2% 13% 4% 20% 
     Father a CCP member 24% 43% 20% 40% 
Mother a CCP member 6% 23% 5% 22% 
     Observations 1045 
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 Notes: sample restricted to having attended upper secondary education. 
CCP = Chinese Communist Party 
Source: CGSS 2008 
    
Table 4.4: Summary of key characteristics  
by entry of upper secondary education, CFPS2012 sample 
 
Before 1985 After 1985 
 
Mean Std. Dev. Mean Std. Dev. 
Attended TVE 15% 36% 32% 47% 
Age 49 11 27 6 
Female 30% 46% 46% 50% 
Minority 5% 22% 4% 20% 
     Father's educational level @ age 14 
  Elementary 31% 46% 27% 44% 
Lower secondary 18% 39% 39% 49% 
Upper secondary 12% 32% 22% 41% 




Both tables show that the cohorts that took upper secondary education after 1985 had 
higher TVE participation rate. They also had larger proportion of female students and slightly 
smaller share of minority students. The later cohorts in both tables also had more educated 
parents, but a smaller percentage of those parents were members of the Chinese Communist 
Party. Comparing across two datasets, although the mean ages are similar for both groups in both 
tables, the CFPS sample is from relatively later cohorts, as the data is more recent. The “before 
1985” group in CFPS sample is only a quarter of the “after 1985” group, in terms of size. In 
addition, the “before 1985” cohorts in CFPS had much lower TVE participation rate. They also 
had a smaller share of female students. 
 
4.2 Regression Analysis on Characteristics of TVE Participants 
So far, the data from Ministry of Education and the two datasets of this study have shown 
that enrollment share in upper secondary TVE did increase after 1985, following the structural 
reform carried out that year. In addition, TVE in general tends to enroll fewer female students 
and ethnic minority students, except secondary specialized schools, which have enrolled more 
     Mother's educational level @ age 14 
  Elementary 23% 42% 31% 46% 
Lower secondary 11% 31% 29% 45% 
Upper secondary 6% 24% 15% 36% 
Tertiary 1% 6% 3% 9% 
     Father a CCP member 25% 43% 17% 38% 
Mother a CCP member 6% 23% 4% 19% 
     Observations 304 
 
1188 
 Note: sample restricted to having attended upper secondary education 
CCP = Chinese Communist Party 
! !Source: CFPS 2012 
! ! !
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females than males. In the following section, I will utilize the array of background variables in 
both CGSS 2008 and CFPS 2012 datasets to examine if the above patterns remain once other 
confounding factors are controlled for, and also to answer the three research questions posed at 
the beginning of the chapter. Specifically, what characteristics, such as family socioeconomic 
background and social class, are strongly associated with participating in upper secondary TVE? 
How do the characteristics differ by gender? And how do the student characteristics vary across 
different types of TVE? 
 
4.2.1 Summary statistics and correlations among key variables. 
To begin with, Table 4.5 and 4.6 below provide the summary statistics for the key 
variables for students in upper secondary TVE and general high schools, using both datasets. The 
tables allow a direct comparison between the two groups of students. In both tables, a larger 
proportion of vocational students attended upper secondary education after 1985. There are also 
slightly larger share of female and minority students in TVE compared with general high schools. 
Furthermore, general high schools students are more likely to have had working parents and 
lived in metropolitan areas when they were 14 years old. Their parents are also more likely to be 
Chinese Communist Party members and to have received college education. In addition, the self-
reported social classes in Table 4.5 show that general high school students are more likely to 
have been in higher social classes at age 14. Finally, personal expected educational level in Table 
4.6 shows that a much larger proportion of general high school goers had expected themselves to 
receive college education compared with vocational students. 
Table 4.5: Summary of key characteristics by TVE students and general high 
school students, CGSS 2008 sample 
  TVE   GHS   
Variable Mean Std. Dev. Mean Std. Dev. 
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Age 38 14 38 13 
After 1985 58% 49% 52% 50% 
Female 48% 50% 46% 50% 
Minority 6% 24% 5% 22% 
Father employed @ age 14 54% 50% 61% 49% 
Mother employed @ age 14 30% 46% 37% 48% 
Father a CCP member 19% 39% 23% 42% 
Mother a CCP member 5% 21% 6% 23% 
     Residence @ age 14 
 ! !Provincial capital 20% 40% 24% 43% 
Prefecture-level city 22% 42% 23% 42% 
County-level city 19% 39% 21% 41% 
Rural area 38% 49% 32% 47% 
     # of elder siblings 1.1 1.3 1.2 1.5 
# of younger siblings 1.0 1.2 1.0 1.3 
     Father educational level 
   Elementary school 36% 48% 32% 47% 
Middle school 21% 41% 27% 44% 
Upper secondary TVE 8% 27% 6% 23% 
General high school 14% 34% 13% 34% 
College and beyond 5% 22% 9% 28% 
     Mother educational level 
   Elementary school 31% 46% 31% 46% 
Middle school 22% 41% 22% 41% 
Upper secondary TVE 3% 18% 4% 20% 
General high school 7% 25% 9% 29% 
College and beyond 2% 13% 3% 18% 
     SES @ age 14 
   level 2 2% 16% 2% 13% 
level 3 3% 18% 4% 19% 
level 4 4% 19% 6% 25% 
level 5 22% 42% 23% 42% 
level 6 13% 34% 14% 34% 
level 7 16% 37% 14% 35% 
level 8 13% 34% 16% 37% 
level 9 13% 33% 10% 30% 
level 10 12% 33% 11% 31% 
! ! ! ! !
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Observations 601   1647 !!
Notes: sample restricted to having attended upper secondary education 
CCP = Chinese Communist Party 
! !Source: CGSS 2008 
! ! ! 
Table 4.6: Summary of key characteristics by TVE students and general high 
school students, CFPS 2012 sample 
  TVE   GHS   
Variable Mean Std. Dev. Mean Std. Dev. 
Age 30 11 32 12 
After 1985 89% 31% 76% 43% 
Female 47% 50% 41% 49% 
Minority 5% 21% 4% 21% 
Family size 4.6 1.8 4.5 2.0 
     Expected educational level 
   Middle school 4% 20% 1% 9% 
High school 29% 45% 18% 38% 
Associate degree 32% 47% 22% 41% 
Bachelors Degree 33% 47% 47% 50% 
Masters Degree 0% 5% 10% 30% 
Doctoral Degree 1% 10% 2% 14% 
     Hukou @ age 12 
   Non-agricultural 20% 40% 30% 46% 
     Father's educational level @ age 14 
  Elementary school 30% 46% 27% 44% 
Middle school 37% 48% 34% 47% 
High school 17% 38% 20% 40% 
Associate degree 2% 13% 3% 17% 
College 1% 12% 2% 14% 
     Mother's educational level @ age 14 
  Elementary school 31% 46% 29% 45% 
Middle school 25% 44% 25% 43% 
High school 13% 34% 13% 34% 
Associate degree 1% 8% 2% 14% 
College 0% 5% 1% 9% 
     Father a CCP member 16% 37% 20% 40% 
Mother a CCP member 3% 16% 5% 22% 
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     Residence 
    Urban 22% 42% 27% 45% 
Township 16% 37% 20% 40% 
Rural area 61% 49% 53% 50% 
     Observations 430   1062   
Notes: sample restricted to having attended upper secondary education 
CCP = Chinese Communist Party 
! !Source: CFPS 2012 
! ! ! 
Appendix Table 4.1 and 4.2 present correlation coefficients among the key variables from 
the two samples respectively. As mentioned in the previous chapter, the dummy variable TVE = 
1 means the individual attended one of the upper secondary TVE, and equals to 0 if the 
individual went to general high school instead. According to Table 4.1, entering upper secondary 
education after 1985 is positively related to attending TVE. This is consistent with the pattern 
shown in previous charts and tables. However, neither gender nor ethnicity is correlated with 
TVE. Although the self-reported social class does not have a statistically significant relation with 
TVE participation, the baseline parental employment status and parental educational level are all 
negatively related to attending TVE. These indirect socioeconomic status measures, including 
parental education, employment status, and Chinese Communist Party membership are all 
statistically significantly and negatively related to the self-reported social classes. All these 
correlations are weak in magnitude. Given that the self-reported social class is coded with “1” 
being the highest social class, and “10” the lowest, the negative relations are expected. This 
provides some assurance of including the self-reported social class into the regression model. 
Furthermore, the weak magnitudes of the correlations reduce the risk of multicollinearity when 
all these variables are put in the same regression. In addition to the relationships mentioned so 
far, the number of siblings is not related to TVE participation. Moreover, the cohorts that began 
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upper secondary education after 1985 tend to have higher self-reported social classes. This may 
be a manifestation of the economic development in China. With the improvement of living 
standards, later cohorts are more likely to feel they experienced upward social mobility. In terms 
of the relation between gender and self-reported social class, females are correlated with being in 
higher social classes. Furthermore, females tended to have employed parents and more educated 
parents at age 14. These indicate that the females in the CGSS 2008 sample generally have more 
selective family background. Lastly, number of siblings and family socioeconomic background 
is inversely related, given the negative correlations between number of siblings and parental 
employment status, parental education, and social classes (the correlation coefficient is positive 
but the variable is inversely coded). 
Appendix Table 4.2 is a similar correlation table with slightly different variable, as the 
CFPS 2012 dataset does not have any direct measure of family socioeconomic status, but 
provides an additional variable for individual’s expected education level. Again, this sample 
confirms that the cohorts that attended upper secondary education after 1985 are associated with 
higher TVE participation. Unlike the CGSS 2008 sample, this CFPS sample suggests female 
gender is positively associated with TVE participation. The relation is very weak in magnitude 
but statistically significant. In addition, individual’s expected educational level is negatively 
related to TVE participation. This is expected given the negative relation between upper 
secondary TVE participation and education attainment found in existing literature. Among the 
socioeconomic background related variables, only mother’s Chinese Communist Party 
membership is statistically related to TVE participation. Cohorts that entered upper secondary 
education after 1985 tend to have more educated parents. This is consistent with the pattern 
found in Table 4.4. Females in this sample are related to higher parental education, which 
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indicates that females may be more selective relative to males in this sample. Family size is 
negatively related to parental education. Same as the previous correlation table, all statistically 
significant correlations found in the CFPS 2012 sample are very weak in terms of magnitude. 
None of the correlation coefficient is greater than 0.70, in absolute values. Therefore, 
multicollinearity among predictors is not likely to be problematic. 
 
4.2.2 Regression on whole samples. 
This section specifically answers the first question at the beginning of the chapter: What 
are the overall characteristics associated with TVE participation? Table 4.7 below presents 
results from the Probit regression model using the CGSS 2008 data and sample. Average 
marginal effects of all key characteristics are reported here. Attending upper secondary education 
after the 1985 structural reform is associated with 9 percentage points increase in the likelihood 
of participating in TVE. This again confirms the historical trend of increasing TVE participation 
following the 1985 structural reform. Females are not significantly different from males in 
participating in TVE. Ethnic minority students are as likely as others to participate in TVE. The 
results on gender and ethnicity also correspond to the patterns shown in Chart 4.4 and 4.5. 
In terms of family socioeconomic background measures, having working parents at the 
age of 14 is associated with lower likelihood of attending TVE. Individuals whose father was a 
Chinese Communist Party member at age 14 were less likely to take TVE, but mother being a 
party member is associated with increased TVE participation. None of the above characteristics 
are statistically significant. In addition, having educated parents, even just primary education, is 
associated with lower TVE participation. Specifically, having a father whose educational level is 
middle school is associated with 11-percentage-points lower likelihood of taking TVE. 
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Individual who has a college-educated father were 12-percentage-points less likely to attend 
TVE, compared with someone whose father is uneducated. Both of the above average marginal 
effects are statistically significant at 5% level. However, there is some evidence that individuals 
with TVE-educated father are more likely to attend TVE. Mother’s educational levels are 
consistently negatively associated with TVE participation. Mother having attended general high 
school or received college education reduce children’s likelihood of going to TVE by 10-
percentage-points and 13-percentage-points, respectively. Again, both marginal effects are 
significant at 5% level. Finally, across the levels of self-reported social classes, lower social 
classes are associated with lower likelihood of taking TVE, but the relation is statistically 
insignificant. 
Individual’s family size is a statistically significant factor of TVE participation. Students 
with more siblings are more likely to attend general high school instead of TVE. Individual 
living in provincial cities at age 14 is more likely to take TVE, compared with living in rural area, 
county-level cities or prefecture-level cities. But difference is not statistically significant. 
Although residence is not related to what type of upper secondary education one takes, the 
specific region or province matters. Individuals living in heavy industrial regions, such as 
Liaoning, Jilin, Shanxi province, and Inner Mongolia, are more likely to attend TVE. 
Furthermore, individuals living in poorer regions, such as Gansu province, are more likely to 
attend TVE. Economically better-off regions, such as Beijing, Shanghai, and Guangdong and 
Fujian province, have lower TVE participation. 
Table 4.7: Characteristics of upper secondary TVE participants, CGSS 2008 !! Marginal Effects Std. Err. 
After 1985 0.091** 0.024 
Female 0.027 0.018 
Minority 0.003 0.044 
Father employed @ age 14 -0.021 0.024 
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Mother employed @ age 14 -0.006 0.026 
Father a CCP member -0.019 0.025 
Mother a CCP member 0.037 0.045 
   Residence @ age 14a 
 County-level city -0.036 0.028 
Prefecture-level city -0.028 0.030 
Provincial capital 0.029 0.035 
Others -0.071 0.131 
   # of elder siblings -0.012* 0.007 
# of younger siblings -0.007 0.008 
   Father educational levelb 
 Elementary school -0.025 0.033 
Middle school -0.107** 0.037 
Upper secondary TVE 0.036 0.055 
General high school -0.045 0.045 
College and beyond -0.118** 0.049 
   Mother educational levelb 
 Elementary school -0.033 0.027 
Middle school -0.036 0.034 
Upper secondary TVE -0.068 0.056 
General high school -0.099** 0.042 
College and beyond -0.128** 0.060 
   SES @ age 14c 
 level 2 -0.048 0.147 
level 3 -0.146 0.135 
level 4 -0.216 0.132 
level 5 -0.144 0.128 
level 6 -0.135 0.130 
level 7 -0.118 0.130 
level 8 -0.191 0.129 
level 9 -0.124 0.130 
level 10 -0.134 0.130 
a: baseline of residence @ age 14 is rural 
b: baseline of parental educational level is no education 
c: self-reported SES level @ age 14, “1” (highest; baseline) – “10” (lowest) 
Average marginal effects reported with robust standard errors. 
Regression using dummies for provinces to control for province-fixed-effects. 
**: significant at 5% level; *: significant at 10% level.  
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Source: CGSS 2008. Sample size N = 2248. 
 
Table 4.8 presents average marginal effects for the Probit regression using CFPS 2012 
dataset. Attending upper secondary education after the 1985 structural reform is associated with 
24 percentage points increase in the likelihood of participating TVE. This is much larger 
compared with the estimation using CGSS 2008 (9 percentage points increase). The larger 
proportion of individuals who attended upper secondary education after 1985, and the 
substantially higher TVE participation rate among them, may explain the larger marginal effect 
for the “after 1985” cohorts. 
Females are about four percentage points more likely to participate in TVE. The 
coefficient is significant at 10% level. This is consistent with the correlation coefficient in 
Appendix Table 4.2, but differs from the regression result using CGSS 2008, which did not find 
any gender difference in TVE uptake. This is maybe due to that females in the CFPS sample 
have higher TVE participation rate (32%) compared with that of the CGSS sample (28%). The 
potential explanation for this difference may be the combined effect of the slightly larger share 
of females, the more selective family background of those females, and the positive association 
between family socioeconomic background and TVE participation in CGSS 2008. Additionally, 
the higher female participation rate may be due to different occupational choice or aspiration. 
Females in the CFPS sample are concentrated in technician (36%) and service (26%) 
occupations, both of which are related to vocational participation. It could be that females with 
aspiration to become technicians or service workers are more likely to participate in TVE. 
Nevertheless, it could be equally possible that TVE participation sorts females into relevant 
occupations. A more elaborate model is needed to describe the link between TVE participation 
and occupational choices, and to further explain how this affects females’ participation in TVE. 
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There are no differences in TVE participation regarding ethnicity. Family size is 
negatively but insignificantly associated with TVE uptake. Higher personal expected educational 
level is associated with lower likelihood of TVE participation. Specifically, individuals who 
expect to obtain Associates degree have 6.4 percentage-points lower TVE participation rate 
compared with someone who expects to be just high school graduate. Expectations on Bachelor’s 
degree, Master’s degree, and Doctoral degree are associated with 20 percentage-points, 41 
percentage-points, and 24 percentage-points lower likelihood of attending TVE. These effects 
are substantial considering the average TVE participation in this sample is just 29%. On the other 
hand, individuals with an educational endeavor to be just completing middle school are 27 
percentage-points more likely to pursue upper secondary TVE, compared to those who expect to 
finish high school. This may imply some negative selection into upper secondary TVE in that 
people who expect to obtain upper secondary education tend to choose general high school over 
TVE, and the latter is reserved for less academically motived students. 
Lastly, individuals of agricultural Hukou at age 12 are more likely to attend TVE. 
Parental education and political affiliation, and type of residence are not related to TVE uptake. 
But it is likely that these indirect family socioeconomic status measures affect TVE participation 
through personal expectation of educational level. 
Table 4.8: Characteristics of upper secondary TVE participants, CFPS 2012 !! Marginal Effects Std. Err. 
After 1985 0.236** 0.034 
Female 0.042* 0.022 
Minority 0.022 0.067 
Family size -0.001 0.006 
   Expected educational levela 
 Middle school 0.274** 0.084 
Associates Degree -0.064* 0.037 
Bachelors Degree -0.200** 0.032 
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Masters Degree -0.412** 0.029 
Doctoral Degree -0.242** 0.078 
No education 0.118 0.118 
   Hukou @ age 12b 
 Agricultural 0.080** 0.031 
   Father's educational level @ age 14c 
Elementary school -0.020 0.040 
Middle school -0.003 0.043 
High school -0.028 0.045 
Associate degree -0.074 0.081 
College 0.092 0.120 
   Mother's educational level @ age 14c 
Elementary school -0.024 0.031 
Middle school -0.042 0.035 
High school 0.000 0.042 
Associate degree -0.124 0.095 
College -0.130 0.129 
   Father a CCP member 0.018 0.031 
Mother a CCP member -0.058 0.055 
   Residenced 
  Township -0.036 0.037 
Rural area -0.013 0.035 
a: baseline of expected personal educational level is high school graduate. 
b: baseline of hukou status at age 12 is agricultural hukou. 
c: baseline of parental educational level at age 14 is no education, or illiterate. 
d: baseline of residence type is urban. 
Average marginal effects reported with robust standard errors. 
Regression using dummies for provinces to control for province fixed effects. 
**: significant at 5% level; *: significant at 10% level. 
Source: CFPS 2012, sample size N=1492 
 
4.2.3 Regression on gender subsamples. 
In addition to looking at the overall characteristics associated with TVE participation, it is 
also worthwhile to explore whether the relation between certain characteristics and TVE differ 
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across genders. This subsection specifically answers the second question raised at the beginning 
of the chapter: how do the characteristics of TVE participants differ by gender? Table 4.9 
presents the results of Probit regressions on males and females separately. I only perform 
subsample analysis on the CGSS data, as the CFPS sample is too small to carry out estimation 
for certain cells. There are several interesting findings that differ from the whole-sample analysis. 
First of all, although the coefficients for ethnic minority are still statistically insignificant, their 
signs are opposite for male and female students. Minority girls are about 5 percentage points 
more likely than their non-minority counterparts to take TVE, whereas minority boys are 2 
percentage points lower in TVE participation rate, ceteris paribus. Second, the whole sample 
analysis finds higher self-reported social class is associated with more TVE participation, but the 
relation is not statistically significant. However, when split into gender subsamples, all levels of 
social classes become statistically significant. Furthermore, males from higher social classes are 
more likely to participate in TVE, which is consistent with finding using the whole sample. 
Nevertheless, females from higher social classes are less likely to take TVE, suggesting a 
negative selection into TVE among women. Finally, the standard errors of self-reported social 
classes are smaller for females than for males. This corresponds to previous observation that the 
female subsample in the CGSS dataset is more selective than the male subsample in terms of 
family socioeconomic status. They are more likely to belong to higher social classes and with 
narrower distribution. 
Table 4.9: Characteristics of upper secondary TVE participants by gender 
  Males Females !! Marginal  Effects Std. Err. Marginal  Effects Std. Err. 
After 1985 0.097** 0.032 0.097** 0.036 
Minority -0.018 0.060 0.049 0.063 
Father employed @ age 14 -0.041 0.033 -0.002 0.035 
Mother employed @ age 14 -0.025 0.036 0.011 0.038 
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Father a CCP member -0.023 0.033 -0.021 0.037 
Mother a CCP member -0.049 0.060 0.153** 0.066 
     Residence @ age 14a 
   County-level city 0.012 0.038 -0.073* 0.043 
Prefecture-level city 0.032 0.039 -0.099** 0.043 
Provincial capital 0.065 0.048 0.002 0.050 
Other -0.008 0.173 -0.046 0.238 
     # of elder siblings -0.012 0.009 -0.017 0.011 
# of younger siblings -0.011 0.011 0.002 0.012 
     Father educational levelb 
   Elementary school 0.012 0.041 -0.092* 0.055 
Middle school -0.082* 0.047 -0.155** 0.061 
Upper secondary TVE 0.051 0.069 -0.006 0.086 
General high school -0.025 0.058 -0.086 0.072 
College and beyond -0.042 0.067 -0.231** 0.073 
     Mother educational levelb 
   Elementary school -0.046 0.036 -0.026 0.041 
Middle school -0.049 0.047 -0.029 0.050 
Upper secondary TVE -0.100 0.072 -0.011 0.090 
General high school -0.151** 0.051 -0.064 0.065 
College and beyond -0.186** 0.069 -0.104 0.090 
     SES @ age 14c 
   level 2 -0.340* 0.192 0.369** 0.118 
level 3 -0.378** 0.173 0.239** 0.090 
level 4 -0.413** 0.169 0.124* 0.074 
level 5 -0.330** 0.164 0.190** 0.061 
level 6 -0.366** 0.165 0.240** 0.067 
level 7 -0.340** 0.165 0.255** 0.066 
level 8 -0.395** 0.164 0.146** 0.063 
level 9 -0.389** 0.165 0.282** 0.071 
level 10 -0.368** 0.165 0.275** 0.074 
 
  ! !N 1208   1040 !
a: baseline of residence @ age 14 is rural 
! !b: baseline of parental educational level is no education 
!c: self-reported SES level @ age 14, “1” (highest; baseline) – “10” (lowest) 
Average marginal effects reported with robust standard errors. 
Regression using dummies for provinces to control for province-fixed-effects. 
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**: significant at 5% level; *: significant at 10% level. 
!Source: CGSS 2008.  
! ! 
4.2.4 Regression on TVE subsample. 
So far, the analysis has been treating upper secondary TVE as a whole. However, given 
the differences among the three types of TVE schools mentioned in Chapter 1, especially that the 
secondary specialized schools are considered the most selective of the three and enroll the most 
vocational students, it deserves a deeper look into whether the students in secondary specialized 
schools are different than those in the other types of TVE schools, which is also the third 
question posed at the beginning of the chapter.  
In Table 4.10 and 4.11 below, the same Probit regression model is applied to samples that 
only includes TVE participants. According to Table 4.10, the After 1985 variable is no longer 
statistically significant under the TVE subsample. This is expected as all types of upper 
secondary TVE experienced enrollment increase around the 1985 structural reform. Females are 
about 11 percentage points more likely than males to attend secondary specialized schools 
instead of the other two types of TVE. This confirms the pattern in Chart 4.5 that historically 
secondary specialized schools enroll more females and males. Having college-educated mother 
and high self-reported social class are associated with participation in secondary specialized 
schools. This is consistent with the general belief that secondary specialized schools are the most 
selective of the TVE. However, having unemployed parents at age 14 and having more siblings 
are associated with increased participation in secondary specialized schools. Results in Table 
4.11 show few statistically significant relations. Students are more likely to take secondary 
specialized schools instead of other TVE, if her father is a Chinese Communist Party member. 
This agrees with CGSS data’s finding that vocational students from a more selective family 
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background tend to go to secondary specialized schools. The lack of statistically significant 
findings in Table 4.11 may be due to the small sample size of the vocational students subsample 
in CFPS, leading to limited statistical power. 
Table 4.10: Characteristics of Secondary Specialized School participants, CGSS 2008 !! Marginal Effects Std. Err. 
After 1985 0.0032 0.0551 
Female 0.1062** 0.0429 
Minority 0.0198 0.0969 
Father employed @ age 14 -0.0742 0.0509 
Mother employed @ age 14 -0.1131** 0.0534 
Father a CCP member 0.0439 0.0557 
Mother a CCP member 0.0252 0.1098 
   Residence @ age 14a 
 Township 0.0250 0.0610 
Prefectures -0.0894 0.0743 
Metropolitans -0.1302 0.0836 
Others -0.3122 0.3406 
   # of elder siblings 0.0210 0.0171 
# of younger siblings 0.0337* 0.0191 
   Father educational levelb 
 Elementary school -0.0787 0.0669 
Middle school -0.0127 0.0759 
Upper secondary TVE -0.1294 0.0984 
General high school 0.0031 0.0858 
College and beyond 0.0787 0.0917 
   Mother educational levelb 
 Elementary school -0.0288 0.0603 
Middle school 0.0018 0.0722 
Upper secondary TVE -0.0978 0.1103 
General high school 0.0380 0.0876 
College and beyond 0.2409** 0.0745 
   SES @ age 14c 
 level 2 -0.2881 0.1905 
level 3 -0.1247 0.1624 
level 4 -0.0532 0.1500 
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level 5 -0.1658 0.1304 
level 6 -0.2612* 0.1429 
level 7 -0.1977 0.1323 
level 8 -0.1295 0.1340 
level 9 -0.2095 0.1404 
level 10 -0.0845 0.1320 
a: baseline of residence @ age 14 is rural 
b: baseline of parental educational level is no education 
c: self-reported SES level @ age 14, “1” (highest; baseline) – “10” (lowest) 
Average marginal effects reported with robust standard errors. 
Regression using dummies for provinces to control for province-fixed-effects. 
**: significant at 5% level; *: significant at 10% level. 
Source: CGSS 2008, sample restricted to TVE students, N=594. 
 
 
Table 4.11: Characteristics of Secondary Specialized School participants, CFPS 2012 !! Marginal Effects Std. Err. 
After 1985 -0.0521 0.0836 
Female 0.0678 0.0466 
Minority 0.1881 0.1326 
Family size 0.0096 0.0138 
   Expected educational levela 
 Elementary school 0.1053 0.2605 
Middle school -0.0018 0.1189 
Associate degree -0.0615 0.0618 
Bachelors Degree -0.0631 0.0577 
Doctoral Degree -0.0506 0.2071 
No education -0.0352 0.2170 
   Hukou @ age 12b 
 Non-agricultural -0.0951 0.0743 
   Father's educational level @ age 14c 
Elementary school -0.1231 0.0835 
Middle school -0.0527 0.0814 
High school -0.0091 0.0939 
Associate degree 0.1664 0.1533 
College -0.0312 0.2235 
   Mother's educational level @ age 14c 
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Elementary school 0.0626 0.0631 
Middle school 0.1015 0.0705 
High school -0.0901 0.0841 
Associate degree -0.1599 0.2626 
   Father a CCP member 0.1277** 0.0642 
Mother a CCP member -0.1846 0.1492 
   Residenced 
  Township 0.1257 0.0781 
Rural area 0.0422 0.0711 
a: baseline of expected personal educational level is high school graduate. 
b: baseline of hukou status at age 12 is agricultural hukou. 
c: baseline of parental educational level at age 14 is no education, or illiterate. 
d: baseline of residence type is urban. 
Average marginal effects reported with robust standard errors. 
Regression using dummies for provinces to control for province fixed effects. 
**: significant at 5% level; *: significant at 10% level. 
Source: CFPS 2012, sample restricted to TVE students, N=426 
 
 
4.3 Robustness Check 
As mentioned in the previous chapter, to supplement the relatively small sample size and 
also to address the potential bias resulted for missing data, this study repeats the main regression 
analyses using multiple-imputed datasets. 
Table 4.12 and 4.13 below provide comparisons of original and imputed samples for the 
two dataset. According to Table 4.12, the imputed and original samples of CGSS are very similar 
across all the variables. This is mostly due to the relatively low missing data rate in the original 
sample, and hence the minimal observations the imputation brings to the sample. However, as 
mentioned in the previous chapter, the CFPS data has much higher missing data rates for certain 
variables, such as expected educational level (59% missing), ethnicity (63% missing) and Hukou 
status at age 12 (66% missing). Although the imputation for expected educational level is not 
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successful as the iteration failed to converge, the imputed sample still increases to 1896 
observations (about 27% increase). As Table 4.13 shows, the noticeable increase in size between 
the original and imputed CFPS samples brings some difference in the variables. The imputed 
sample has much higher percentage of TVE students and individuals who began upper secondary 
education after 1985. The imputed sample is also younger in age. t-tests suggests that all the 
above differences are statistically significant at 95% level. 
Table 4.12: Sample comparison, CGSS 2008!
  Original Sample Imputed Sample 
  Mean Std. Dev. Mean Std. Dev. 
TVE 27% 44% 27% 44% 
After 1985 54% 50% 53% 50% 
Age 37.9 13.2 38.1 13.3 
Female 46% 50% 46% 50% 
Minority 5% 22% 5% 23% 
Father employed @ age 14 59% 49% 59% 49% 
Mother employed @ age 14 35% 48% 35% 48% 
Father a CCP member 22% 41% 22% 41% 
Mother a CCP member 5% 22% 5% 22% 
     
Residence @ age 14    
Township 20% 40% 21% 40% 
Prefectures 23% 42% 23% 42% 
Metropolitans 23% 42% 23% 42% 
Others 0% 7% 0% 7% 
     
# of elder siblings 1.2 1.4 1.2 1.4 
# of younger siblings 1.0 1.3 1.0 1.3 
     
Father educational level    
Elementary school 33% 47% 33% 47% 
Middle school 25% 44% 25% 43% 
Upper secondary TVE 6% 24% 6% 24% 
General high school 14% 34% 13% 34% 
College and beyond 8% 27% 8% 27% 
     
Mother educational level    
Elementary school 31% 46% 31% 46% 
Middle school 22% 41% 22% 41% 
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Upper secondary TVE 4% 20% 4% 20% 
General high school 9% 28% 8% 28% 
College and beyond 3% 17% 3% 17% 
     
SES @ age 14    
level 2 2% 14% 2% 14% 
level 3 4% 19% 4% 19% 
level 4 6% 23% 6% 23% 
level 5 23% 42% 23% 42% 
level 6 14% 34% 13% 34% 
level 7 15% 35% 15% 35% 
level 8 15% 36% 15% 36% 
level 9 11% 31% 11% 31% 
level 10 11% 31% 11% 32% 
     
Observations 2248   2281   
Notes: sample restricted to having at least lower secondary education 
CCP = Chinese Communist Party 
! !Source: CGSS 2008 
! ! ! 
 
Table 4.13: Sample comparison, CFPS 2012 
  Original Sample Imputed Sample 
  Mean Std. Dev. Mean Std. Dev. 
TVE 29% 45% 35% 48% 
After 1985 80% 40% 82% 38% 
Age 31.7 11.6 30.2 11.5 
Female 43% 50% 45% 50% 
Minority 4% 21% 5% 21% 
Family size 4.5 1.9 4.5 1.9 
     Hukou @ age 12 
   Agricultural 73% 44% 74% 44% 
     Father's educational level @ age 14 
  Elementary school 28% 45% 27% 44% 
Middle school 35% 48% 37% 48% 
High school 20% 40% 19% 40% 
College 4% 20% 4% 20% 
     Mother's educational level @ age 14 
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Elementary school 30% 46% 31% 46% 
Middle school 25% 43% 27% 44% 
High school 13% 34% 13% 34% 
College 2% 15% 2% 14% 
     Father a CCP member 19% 39% 17% 38% 
Mother a CCP member 4% 20% 4% 19% 
     Region 
    West 21% 41% 22% 41% 
Northeast 11% 31% 11% 31% 
Middle 32% 46% 30% 46% 
     Observations 1492   1896   
Notes: sample restricted to having at least lower secondary education 
CCP = Chinese Communist Party 
! !Source: CFPS 2012 
! ! ! 
 Table 4.14 below provides Probit regression results using the imputed CGSS 2008 
sample. As expected, the results are not much different from those of the original sample (Table 
4.7). What is slightly different is that father’s education level becomes a stronger and more 
statistically significant predictor of TVE participation. Having a college-educated father is 
associated with 11 percentage-points lower in the likelihood of attending TVE. 
Table 4.14: Characteristics of upper secondary TVE participants, imputed 
CGSS 2008 !! Marginal Effects Std. Err. 
After 1985 0.0915** 0.0238 
Female 0.0269 0.0183 
Minority 0.0081 0.0432 
Father employed @ age 14 -0.0207 0.0240 
Mother employed @ age 14 -0.0060 0.0260 
Father a CCP member -0.0201 0.0245 
Mother a CCP member 0.0398 0.0449 
   Residence @ age 14a 
 Township -0.0349 0.0279 
Prefectures -0.0272 0.0294 
Metropolitans 0.0302 0.0345 
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Others -0.0707 0.1306 
   # of elder siblings -0.0119* 0.0070 
# of younger siblings -0.0059 0.0082 
   Father educational levelb 
 Elementary school -0.0200 0.0330 
Middle school -0.1026** 0.0369 
Upper secondary TVE 0.0401 0.0545 
General high school -0.0380 0.0450 
College and beyond -0.1123** 0.0490 
   Mother educational levelb 
 Elementary school -0.0325 0.0268 
Middle school -0.0345 0.0341 
Upper secondary TVE -0.0653 0.0554 
General high school -0.0978** 0.0415 
College and beyond -0.1283** 0.0598 
   SES @ age 14c 
 level 2 -0.0513 0.1462 
level 3 -0.1505 0.1351 
level 4 -0.2209* 0.1312 
level 5 -0.1501 0.1280 
level 6 -0.1421 0.1293 
level 7 -0.1259 0.1292 
level 8 -0.1941 0.1285 
level 9 -0.1295 0.1296 
level 10 -0.1341 0.1297 
a: baseline of residence @ age 14 is rural 
b: baseline of parental educational level is no education 
c: self-reported SES level @ age 14, “1” (highest; baseline) – “10” (lowest) 
Average marginal effects reported with robust standard errors. 
Regression using dummies for provinces to control for province-fixed-
effects. 
**: significant at 5% level; *: significant at 10% level. 
Source: CGSS 2008, sample size N=2281. 
 
The estimation using imputed CFPS is carried out with some modification. In order to 
avoid errors raised by inconsistent omitted categories for certain categorical variables across 
imputations, I aggregate province dummies into four regional dummies, Eastern, Western, 
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Middle, and Northeastern, according to the four major economics regions in China.2 For the 
same reason, I aggregated the categories of parental education to increase the cell size. The 
results in Table 4.15 below are very similar to those using the original simple (Table 4.8).  
Personal expected educational is still the strongest group of predictors on secondary TVE 
participation in addition to entering upper secondary education after 1985. Being a agricultural 
Hukou at the age of 12 is associated with higher likelihood of taking upper secondary TVE. This 
may suggest some negative relation between social class and vocational education uptake, 
although the coefficients for parental education and political status are not statistically significant. 
Finally, the region dummies are consistent with previous findings that the highly industrialized 
North Eastern and Eastern region have a higher TVE participation rate. 
 
Table 4.15: Characteristics of upper secondary TVE participants, imputed 
CFPS 2012 !! Marginal Effects Std. Err. 
After 1985 0.2613** 0.0330 
Female 0.0230 0.0207 
Minority -0.0013 0.0567 
Family size -0.0071 0.0057 
   Expected educational levela 
 Elementary school 0.1816 0.2086 
Middle school 0.1441 0.1230 
High school -0.0988 0.1032 
Associate Degree -0.1073 0.1034 
Bachelors Degree -0.2816** 0.1020 
Masters Degree -0.5364** 0.1018 
Doctoral Degree -0.3533** 0.1234 
!   Hukou @ age 12b 
 Agricultural 0.0912** 0.0333 
   !!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!2!Eastern region includes: Beijing, Tianjin, Hebei, Shanghai, Jiangsu, Zhejiang, Fujian, Shandong, Guangdong, and 
Hainan. Middle region includes: Shanxi, Anhui, Jiangxi, Henan, Hubei, and Hunan. Western region includes: Inner 
Mongolia, Guangxi, Chongqing, Sichuan, Guizhou, Yunnan, Tibet, Shaanxi, Gansu, Qinghai, Ningxia, and Xinjiang. 
Northeastern region includes: Liaoning, Jilin, and Heilongjiang.!
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Father's educational level @ age 14c 
Elementary school 0.0025 0.0393 
Middle school 0.0240 0.0406 
High school -0.0097 0.0434 
College 0.0036 0.0741 
!   Mother's educational level @ age 14c 
Elementary school -0.0266 0.0298 
Middle school 0.0080 0.0327 
High school 0.0319 0.0400 
College -0.1435 0.0880 
   Father a CCP member -0.0110 0.0297 
Mother a CCP member -0.0826 0.0681 
!   Residenced 
  Township -0.0481 0.0334 
Rural area -0.0272 0.0328 
!   Regione 
  Western -0.0587** 0.0279 
Northeastern 0.0844** 0.0377 
Middle -0.0940** 0.0250 
a: baseline of expected personal educational level is high school graduate. 
b: baseline of hukou status at age 12 is agricultural hukou. 
c: baseline of parental educational level at age 14 is no education, or 
illiterate. 
d: baseline of residence type is urban. 
e: baseline of region is eastern region. 
Average marginal effects reported with robust standard errors. 
**: significant at 5% level; *: significant at 10% level. 
Source: CFPS 2012, sample size N=1896 
 
  
Table 4.16 below repeats the subsample analysis by gender on the imputed CGSS dataset. 
Again, the CFPS subsample for females is too small to estimate. Comparing Table 4.16 with 
Table 4.9, I find that the results in two tables are generally the same, except for slight difference 
in the magnitude of coefficients. Most importantly, the contrasting role of family social class on 
TVE participation between males and females is still present.  
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Table 4.16: Characteristics of TVE participants by gender, imputed CGSS 2008 
  Males Females !! Marginal Effects Std. Err. Marginal Effects Std. Err. 
After 1985 0.0956** 0.0320 0.0976** 0.0354 
Minority -0.0177 0.0584 0.0608 0.0621 
Father employed @ age 14 -0.0390 0.0324 -0.0032 0.0347 
Mother employed @ age 14 -0.0249 0.0354 0.0116 0.0373 
Father a CCP member -0.0252 0.0327 -0.0184 0.0364 
Mother a CCP member -0.0457 0.0597 0.1529** 0.0661 
     Residence @ age 14a 
   Township 0.0165 0.0371 -0.0750* 0.0424 
Prefectures 0.0339 0.0386 -0.0993** 0.0424 
Metropolitans 0.0671 0.0475 0.0024 0.0494 
Others -0.0100 0.1713 -0.0485 0.2367 
     # of elder siblings -0.0123 0.0089 -0.0164 0.0113 
# of younger siblings -0.0097 0.0113 0.0011 0.0121 
     Father educational levelb 
   Elementary school 0.0155 0.0402 -0.0835 0.0542 
Middle school -0.0780** 0.0459 -0.1469** 0.0595 
Upper secondary TVE 0.0504 0.0688 0.0029 0.0852 
General high school -0.0197 0.0576 -0.0765 0.0712 
College and beyond -0.0374 0.0665 -0.2226** 0.0716 
     Mother educational levelb 
   Elementary school -0.0459 0.0357 -0.0284 0.0401 
Middle school -0.0435 0.0471 -0.0327 0.0491 
Upper secondary TVE -0.0940 0.0716 -0.0151 0.0892 
General high school -0.1480 0.0510 -0.0678 0.0642 
College and beyond -0.1840** 0.0688 -0.1088 0.0883 
     SES @ age 14c 
   level 2 -0.3459* 0.1916 0.3696** 0.1186 
level 3 -0.3801** 0.1728 0.2396** 0.0901 
level 4 -0.4161** 0.1689 0.1214* 0.0732 
level 5 -0.3369** 0.1636 0.1897** 0.0608 
level 6 -0.3755** 0.1651 0.2388** 0.0668 
level 7 -0.3469** 0.1649 0.2515** 0.0663 
level 8 -0.3958** 0.1640 0.1424** 0.0625 
level 9 -0.3951** 0.1652 0.2833** 0.0704 
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level 10 -0.3638** 0.1653 0.2718** 0.0739 
 ! ! ! !N 1226   1055 !
a: baseline of residence @ age 14 is rural 
! !b: baseline of parental educational level is no education 
!c: self-reported SES level @ age 14, “1” (highest; baseline) – “10” (lowest) 
Average marginal effects reported with robust standard errors. 
Regression using dummies for provinces to control for province-fixed-effects. 
**: significant at 5% level; *: significant at 10% level. 
!Source: CGSS 2008. 
! ! ! 
 
Lastly, I was not able to repeat the analysis for participation in secondary specialized 
schools, like Table 4.10 and 4.11, because the small subsamples in both datasets cause different 
missing categories across imputation, which further prevents computing coefficients and 
standard errors using Rubin’s combination rules (Rubin, 1987). 
 
4.4 Summary 
 This chapter examines the characteristics of upper secondary TVE participants in China. 
Historical data from the Ministry of Education shows increasing TVE enrollment share from 
early 1980s to late 1990s, as a result of the 1985 structural reform. Overall, TVE enrolls about 
the same amount of females and males, and has slightly lower enrollment for minority students 
compared with general high schools. However, secondary specialized schools did stand out as 
having been enrolling more female students than males.  
 Probit regression analysis is carried out to answer the three research questions raised at 
the beginning of this chapter. The two major datasets of this study both lack a more objective 
direct measure of family socioeconomic background, such as baseline family income or a 
composite index. Therefore, the study relies on self-reported social classes in CGSS and other 
indirect measures such as baseline parental education and employment status to account for 
family background. Furthermore, the use of two datasets allows exploiting the advantages of 
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each dataset. For instance, CGSS has larger sample size and the additional baseline family 
background variables, whereas CFPS is more recent and provides information on personal 
expectation on education level. Comparing the results from two datasets and samples also allow 
for identifying consistent findings. 
Answering the first question on the overall characteristics of TVE participants, results 
from both samples show that individuals who entered upper secondary education after 1985 are 
more likely to take TVE. Females in the CFPS 2012 sample are slightly more likely than males 
to attend vocational education. There is no similar finding using the CGSS 2008 data, possibly 
due to that the slightly more selective background of the females in the CGSS sample and the 
negative association between socioeconomic background and TVE participation. The latter is 
identified by the negative and statistically significant association between parental educational 
level and TVE uptake. The higher female participation in TVE could also be due to females’ 
occupational choices that are more suitable to vocational education.  
The CFPS sample shows that personal expectation on education level is the strongest 
predictor of TVE participation. The higher one’s educational expectation, the less likely one goes 
to vocational schools. This may indicate some sorting mechanism where the less academically 
able or motivated students into vocational education. Although the CFPS sample does not find 
any measureable difference in TVE participation across parental education and political 
affiliation, it may be that personal expected educational level captures the effects of these 
indirect family socioeconomic background measures. Furthermore, analysis using the CFPS 
sample does suggest that people with an agricultural Hukou status are more likely to take 
vocational education. Neither sample found any difference in TVE participation for minority 
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students. In terms of regional difference, both samples show people in heavy industry regions 
and poor regions are more likely to take vocational education. 
 Regarding the second question, the characteristics associated with TVE participation 
differ by gender, especially on social class. Girls from families of higher social classes in the 
CGSS sample are less likely to attend vocational education, whereas boys tend to do the opposite. 
Given the slightly more selective family background of the females in the sample, this may 
explain why the CGSS sample does not find the same overall gender difference in TVE 
participation as the CFPS sample. 
 In addition, among the three types of TVE, secondary specialized schools are the most 
selective. To answer the third question of difference in student characteristics across various 
TVE’s, regressions on subsample of vocational students alone show that vocational students with 
better family background are more likely to go to secondary specialized schools instead of the 
other two types. 
 Finally, all regression results are robust to using multiply imputed data. 
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Chapter 5: Labor Market Impacts of Participating in Upper Secondary TVE 
 
The previous chapter has shown that the students that attended upper secondary TVE in 
China tend to be from relatively disadvantaged family background. Their parents are less likely 
to have college education, and they are generally less academically motivated than their general 
high school counterparts. This pattern is more pronounced for female TVE students. In this 
chapter, I will examine the labor market impacts of attending upper secondary TVE. Specifically, 
I will look at whether TVE students have higher earnings and are more likely to be employed 
relative to students that attended general high schools. I will also examine the effect of TVE on 
obtaining full-time employment, employment with formal contract, union membership, and 
entrepreneurship. These outcomes are not directly related to earnings or wealth, but they reflect 
job safety and overall economic wellbeing of an individual. In addition, I will explore the 
heterogeneity of these labor market effects across gender and specific types of TVE. Lastly, apart 
from presenting the effects of TVE relative to general high schools, I will also estimate the 
effects of TVE and general high schools relative to just finishing lower secondary education (the 
end of compulsory education).  This will not only provide a head-to-head comparison of TVE 
and general education, but also show whether and how much benefit could TVE potentially bring 
above and beyond compulsory education.  
The findings of this chapter are particularly relevant to educational policies in China. 
Given that TVE participation is overly represented by students from less selective family 
background, if TVE lead to better labor market outcomes than general high schools, it might be 
an effective way of reducing education inequality, and hence the government could consider 
measures to help improve the capacity and quality of the under-funded upper secondary TVE. 
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Otherwise, if TVE lead to worse labor market outcome, it might put education authorities into 
thinking whether continued funding of TVE is justified. 
In the remainder of the chapter, I will first present results on earnings and employment. 
As mentioned in Chapter 3, these two are grouped as Tier 1 labor market outcomes because they 
are the two outcomes mostly studied by existing literature. I will show results using full sample 
with different regression models, as well as subsample analysis on heterogeneous effects by 
gender and type of TVE. Then I will move on to Tier 2 outcomes, along with their subsample 
analyses. Lastly, the robustness analysis will check whether the findings are sensitive to 
changing the model specifications, or using imputed data. The robustness analysis will also 
provide a head-to-head comparison of the labor market effects of upper secondary TVE and 
general high schools relative to not receiving upper secondary education after finishing 
compulsory education. 
 
5.1 Tier 1 Labor Market Outcomes 
 Tier 1 labor market outcomes include earnings and employment. As introduced in 
Chapter 3, the analysis sample for Tier 1 outcomes is restricted to people who have attended 
upper secondary education, who are no older than 65 years old, and who have positive potential 
experience calculated as age – schooling – 6. The sample for analyzing the earnings effect is 
further restricted to individuals with valid earnings data. This chapter uses the CGSS 2008 only 
given the rich set of background covariates and relatively low missing data rates compared with 
CFPS 2012. As shown in the previous chapter, the CFPS dataset does not provide as many 
measures of baseline family socioeconomic background as the CGSS dataset, such as parental 
employment status at age 14, or the self-reported social class at age 14. Furthermore, certain 
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background variables in CFPS, such as Hukou status at age 12 has very high missing rate (66%). 
Most importantly, CGSS contains the various Tier 2 labor market outcomes that are key 
outcomes of interest to this dissertation study.  
Table 5.1 below provides the means and standard deviations of the two Tier 1 outcomes 
for the groups that attended general high school and upper secondary TVE separately. The 
simple summary statistics show that general high school attenders have higher average earnings 
but lower employment rate compared with TVE students. General high school students earn 
about 3,600 CNY more on average, which translates into about 14% disadvantage for TVE 
students. But the earnings of general high school students in the sample also have much larger 
variance, twice as much as the TVE student.  t-test suggests that the difference between the two 
groups are statistically significant. In terms of employment, the TVE students have 5 percentage-
points higher employment rate. The difference is also statistically significant. 
Table 5.1: Summary of Tier 1 outcome variables 
  General High School TVE     
  Mean Std. Dev. Mean Std. Dev. Difference in means t-statistic 




   
       Employed 65% 48% 70% 46% -5% -2.03 
N 1584   565       
Notes: Sample restricted to individuals who have attended upper secondary education, who were no older than 65 
years old, who had positive potential work experience (= Age – Schooling – 6). 
  
5.1.1 Effects on earnings. 
 Table 5.2 below summarizes the key background characteristics of the general high 
school attenders and TVE attenders in the analysis sample for earnings. The general high school 
students on average had more years of schooling, and slightly more potential experience. There 
are larger percentages of female and minority students in the TVE group, whereas general high 
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school goers had larger percentage of Chinese Communist Party members. A larger share of 
general high school goers has their Hukou registered in municipalities or provincial capitals, and 
also lives in urban areas. Lastly, general high school attenders have in general better family 
background, in that they tend to have had more educated and working parents at the age of 14. 
They are also more likely to have lived in provincial capitals when they were teenagers. A larger 
proportion of general high school participants felt their family belonged to a higher social class 
when they were young.  
Table 5.2: Summary of background characteristics 
  General High School TVE 
  Mean Std. Dev. Mean Std. Dev. 
Years of schooling 12.9 2.4 12.4 1.9 
Potential experience 19.8 12.1 18.9 12.3 
Female 43% 49% 47% 50% 
Married 80% 40% 79% 41% 
Minority 5% 21% 6% 24% 
Member of CCP 22% 42% 20% 40% 
     Hukou status 
    Municipality 14% 35% 12% 32% 
Provincial capital 20% 40% 15% 36% 
Prefecture-level city 27% 45% 31% 46% 
County-level city 15% 36% 21% 41% 
Rural 17% 38% 14% 35% 
     Urbanicity 
    Suburban 12% 33% 12% 32% 
Rural 11% 31% 10% 30% 
Other 1% 9% 0% 6% 
     # of children 1.0 0.8 0.9 0.7 
# of elder siblings 1.3 1.5 1.2 1.3 
# of younger siblings 1.1 1.3 1.0 1.2 
     Father employed @ age 14 61% 49% 56% 50% 
Mother employed @ age 14 36% 48% 32% 47% 
Father a CCP member 25% 43% 21% 41% 
Mother a CCP member 6% 24% 5% 22% 
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     Residence @ age 14 
   Rural 34% 47% 39% 49% 
County-level city 20% 40% 19% 40% 
Prefecture-level city 21% 41% 22% 41% 
Provincial capital 24% 43% 19% 40% 
     Father educational level 
   Elementary school 35% 48% 36% 48% 
Middle school 27% 45% 22% 41% 
Upper secondary TVE 6% 23% 8% 27% 
General high school 11% 31% 14% 35% 
College and beyond 8% 28% 5% 22% 
     Mother educational level 
   Elementary school 34% 47% 31% 46% 
Middle school 21% 41% 21% 41% 
Upper secondary TVE 4% 19% 3% 18% 
General high school 8% 27% 7% 25% 
College and beyond 3% 17% 2% 13% 
     SES @ age 14 
    level 1 1% 7% 1% 10% 
level 2 2% 13% 2% 13% 
level 3 4% 19% 2% 16% 
level 4 6% 24% 4% 20% 
level 5 21% 41% 22% 41% 
level 6 13% 34% 13% 34% 
level 7 14% 35% 16% 37% 
level 8 16% 37% 14% 35% 
level 9 12% 32% 14% 35% 
     N 1240   486   
Notes: 
See Table 5.1 for sample restriction. 
Baseline of Hukou status is "other", which includes “military” Hukou. 
Baseline of urbanicity is urban. 
Baseline of residence @ age 14 is "other". 
Baseline of parental education is no education. 
Self-reported SES level @ age 14, “1” (highest) – “10” (lowest; baseline) 
Source: CGSS 2008 
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Appendix Table 5.1 below presents the correlation coefficients between the key variables 
of the earnings sample. Most of the variables are statistically significantly correlated with the 
outcome variable, natural log of earnings. However, the key variable of interest, participation in 
upper secondary TVE, is not related to earnings. Among other variables, years of schooling, 
urbanicity of residence and Hukou status are most strongly correlated with log of earnings. The 
positive relation between schooling and earnings is within expectation. Hukou status is coded 
with the lowest value being municipalities (such as Beijing and Shanghai) Hukou status, and the 
highest value being rural status. Urbanicity of residence is coded similarly with low value 
corresponding urban residence and high value being rural. Therefore, these two negative 
relations with earnings is not surprising, as people with municipality and provincial capital 
Hukou status, or people living in urban areas, tend to have more employment opportunities and 
receive better salaries. Female gender and minority ethnicity are both negatively related to 
earnings. Chinese Communist Party membership is associated with higher earnings. In terms of 
family background variables, all except mother’s Chinese Communist Party membership are 
statistically significantly correlated with earnings. The directions of these correlations all suggest 
that individuals with more selective family background tend to have higher earnings. 
 In addition to correlation with the outcome variable, several correlations among the 
predictors are worth noticing. First of all, participation in TVE is negatively related with years of 
schooling. This relation is consistent with existing literature that has found that vocational 
education tend to reduce the probability of getting higher education and hence reduce 
educational attainment for its participants (Ainsworth & Roscigno, 2005; Arum & Shavit, 1995). 
Second, TVE participants were more likely to live in rural areas when they were 14 years old. 
They were also more likely to have an unemployed father at age 14. Both of these relations 
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indicate less selective background for TVE participants, which is consistent with the findings in 
the previous chapter. Third, in Chapter 4 I found that the females in this CGSS sample have 
more selective family background relative to males. Correlations in this table show similar 
patterns on parental employment, parental education, and self-reported family social class. 
Furthermore, the personal background variables also suggest that females tend to live in urban 
areas and have municipality or provincial capital Hukou.  
 Next, I will present regression results for Tier 1 labor market outcomes using the models 
proposed in Chapter 3. I will show the results of full sample analysis first, then followed by 
subsample analysis on gender and type of TVE.  
Table 5.3 below provides the regression results for the baseline OLS model and the OLS 
model with Heckman correction. As mentioned in Chapter 3, I adopted Heckman two-staged 
selection model to correct for sample selection bias due to incidental truncation of earnings data. 
The variables used to satisfy exclusion restriction are marital status and number of children. 
These two factors may affect one’s labor force participation but not one’s earnings directly. As 
the Inverse Mills Ratio is not statistically significant, there is no noticeable selection bias in this 
sample regarding earnings. The OLS model shows that participation in upper secondary TVE is 
associated with about 7% increase in earnings compared with attending general high schools. 
However, the effect is only significant at 10% level. 
Table 5.3: Effects of TVE on earnings, OLS 
  OLS   Heckman   
  Coef. Std. Err. Coef. Std. Err. 
TVE 0.070* 0.038 0.030 0.050 
Years of schooling 0.087** 0.010 0.074** 0.014 
Experience 0.023** 0.008 0.010 0.013 
Experience squared -0.001** 0.000 0.000 0.000 
Female -0.275** 0.037 -0.236** 0.046 
Married 0.044 0.056 
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Minority -0.010 0.072 -0.017 0.087 
     Political Party 
    Democratic 0.183 0.278 0.266 0.427 
CCP Youth League -0.070 0.081 0.006 0.095 
General Public -0.104** 0.047 -0.089* 0.049 
     Hukou status 
    Provincial Capital -0.035 0.130 -0.073 0.110 
Prefecture-level city -0.135 0.142 -0.158 0.112 
County-level city -0.334** 0.144 -0.369** 0.116 
Rural -0.359** 0.142 -0.413** 0.119 
Other -0.234 0.146 -0.286** 0.130 
     Urbanicity 
    Suburban -0.081 0.068 -0.063 0.067 
Rural -0.524** 0.083 -0.528** 0.079 
Other -0.662** 0.198 -0.738** 0.261 
     # of children 0.000 0.039 
  
     Father employed @ age 14 -0.046 0.047 -0.053 0.048 
Mother employed @ age 14 -0.038 0.048 -0.029 0.050 
Father a CCP member 0.026 0.044 0.017 0.047 
Mother a CCP member -0.010 0.082 -0.014 0.082 
     Residence @ age 14 
   County-level city -0.022 0.062 -0.001 0.062 
Prefecture-level city 0.028 0.064 0.055 0.071 
Provincial capital -0.118 0.084 -0.099 0.080 
Other -0.283 0.225 -0.248 0.273 
     # of elder siblings -0.001 0.014 0.002 0.014 
# of younger siblings -0.008 0.017 -0.002 0.018 
     Father educational level 
   Elementary school -0.006 0.063 -0.024 0.062 
Middle school 0.058 0.070 0.024 0.075 
Upper secondary TVE 0.096 0.090 0.083 0.097 
General high school 0.164* 0.088 0.146* 0.086 
College and beyond 0.097 0.101 0.072 0.100 
     Mother educational level 
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Elementary school 0.063 0.052 0.049 0.051 
Middle school 0.196** 0.062 0.175** 0.067 
Upper secondary TVE 0.094 0.102 0.086 0.109 
General high school 0.073 0.091 0.068 0.089 
College and beyond -0.003 0.185 -0.001 0.136 
     SES @ age 14 
    level 2 -0.123 0.189 -0.147 0.247 
level 3 -0.091 0.181 -0.103 0.232 
level 4 -0.049 0.160 -0.090 0.224 
level 5 -0.103 0.150 -0.134 0.215 
level 6 -0.112 0.155 -0.136 0.217 
level 7 -0.096 0.155 -0.141 0.218 
level 8 -0.132 0.154 -0.170 0.217 
level 9 -0.174 0.158 -0.234 0.221 
level 10 -0.270* 0.158 -0.291 0.218 
     Inverse Mills Ratio 
   Lambda     -0.375 0.265 
Notes: 
Dependent variable: natural log of annual earnings. Regression using dummies for provinces to control for province-
fixed-effects. 
Heckman two-step corrections using number of children and marital status to fulfill exclusion restriction in the first 
stage. 
Baseline of Party is Chinese Communist Party (CCP). Baseline of Hukou status is municipality. Baseline of 
Urbanicity is urban. Baseline of residence @ 14 is rural. Baseline of parental education is no education. 
SES level @ age 14 is self-reported and coded as “1” (highest; baseline) – “10” (lowest). 
Robust standard errors reported. **: significant at 5% level; *: significant at 10% level. 
Source: CGSS 2008, sample size N=1726. 
  
 
A few other variables also have statistically significant influence on earnings. First of all, 
the coefficient of years of schooling suggests that the return to schooling is about 9% for each 
additional year. Second, both potential experience and its squared term are statistically 
significant. The negative sign for the squared term corresponds to the typical inverse U-shaped 
age-earnings profile, which tends to flat out as one ages. Third, females are earning about 24% 
less than males. Fourth, people with rural and county-level city Hukou status have significantly 
lower earnings than people with municipality Hukou status, whereas provincial capital or 
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prefecture-level city Hukou status are almost equal to municipality in terms of earnings. 
Similarly individuals living in rural areas tend to have lower earnings compared with those living 
in urban areas. Finally, the various family background variables are mostly insignificant but with 
expected sign. A quick collinearity diagnosis shows that none of the covariates have variance 
inflation factor greater than 10, except the two potential experience variables and several dummy 
variables for self-reported social class levels. Overall, multicollinearity is not problematic to the 
OLS model. 
Table 5.4 below presents results from the instrumental variable models. As mentioned in 
Chapter 3, the instrumental variable is whether an individual entered upper secondary education 
after 1985, the beginning of the nation wide structural reform on upper secondary education that 
boosted the share of TVE in upper secondary level to 50%. Despite the insignificant coefficient, 
the test of endogeneity shows that participation in TVE is exogenous conditional on all the other 
covariates. This means that the OLS models in Table 5.3 are not biased by endogeneity issue and 
are preferred over IV estimates given their higher efficiency. 
Table 5.4: Effects of TVE on earnings, IV 
  IV 
TVE 0.43 
 (0.37) 
  N 1726 
IV: 1st stage F=18.02 
IV: Endogenous No 
Dependent variable: natural log of annual earnings in 2008. 
Robust standard errors in parentheses. 
Model specification same as the OLS model, see Table 5.3. 
Instrumental variable: entering upper secondary education 
after 1985. 
Endogeneity test using Wooldridge’s (1995) robust regression-
based test. 
**: significant at 5% level; *: significant at 10% level. 
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So far the analyses have been focused on the overall effects of TVE participation on 
earnings, and the findings suggest that there is a marginally significant 7% earnings effect by 
taking upper secondary TVE relative to general high school. Next in Table 5.5 below I present 
results that examine whether the effects of TVE on earnings differ by genders. I split the sample 
into two subsamples according to the gender and run separate regressions for each subsample. 
The figures in Table 5.5 are regression coefficients of TVE. The OLS model shows that females 
have about 13% increase in earnings by participating in TVE, whereas males do not benefit from 
TVE. Additionally, the Heckman correction models find no selection bias on earnings for either 
gender. The 13% earnings effect for females is quite large, considering that it is about half of the 
regression coefficient for female in the whole sample analysis in Table 5.3. However, whether 
these estimates suffer from any endogeneity bias needs to be confirmed by the results from IV 
models. The IV estimate for male subsample remains insignificant, albeit the sign of the 
coefficient becomes negative. Additionally, endogeneity test for males suggests that TVE 
participation is exogenous among males. Therefore, IV estimation is unnecessary for males, and 
OLS estimate is preferred. For females, the endogeneity test for females shows that there are still 
sources of endogeneity on TVE participation in the OLS models, even with the control variables. 
However, the IV estimate is suspiciously large and significant only at 10% level. The coefficient 
represents a more than 200% increase in earnings, or female TVE students earning more than 
three times as much as female general high school students. 
In order for the IV estimate on females to be valid, it has to satisfy instrument relevant 
and exclusion restriction. First of all, the IV is statistically significant in the first-stage regression, 
suggesting it is relevant to the treatment variable. However, the first-stage F-statistic is slightly 
below the rule of thumb value of 10. This suggests that the IV is relatively weak. Second, to 
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partially check the exclusion restrictions, I run a simple OLS regression that includes both TVE 
and IV. The exclusion restriction requires that the IV should only influence the outcome through 
TVE, conditional on all control variables. Therefore, if both of these variables are significant in 
these test regressions, then the exclusion restriction is violated. In this particular test regression, 
TVE and the IV are both significant at 10% level (p=0.051). Considering the relatively small 
sample size, it is reasonable to take the more conservative stand and conclude that exclusion 
restriction is not satisfied in the 2SLS regression for females. Therefore, the unrealistically large 
effect on female found by the IV model is not reliable.  
Table 5.5: Effects of TVE on earnings, by gender 
    OLS        
Gender OLS (Heckman)a λ IVb IV checkc 
Male 0.03 0.02 -0.33 -0.44 1st-stage: F=8.11 
N=971 (0.05) (0.05) (0.23) (0.52) Endogenous: No 
      
Female 0.13** 0.18** 0.34 1.22* 1st-stage: F=9.55 
N=755 (0.06) (0.07) (0.27) (0.65) Endogenous: Yes 
Notes: 
Model specification same as the whole sample analysis, see Table 5.3. Robust standard errors in parentheses. 
a: Heckman correction using number of children and marital status to satisfy exclusion restriction. 
b: Instrumental variable: entering upper secondary education after 1985. 
c: Endogeneity test using Wooldridge’s (1995) robust regression-based test. 
**: significant at 5% level; *: significant at 10% level. 
 
Now that the IV is not internally valid, one way to pursue the causal effect is to include 
additional control covariates that are able to account for the remaining sources of endogeneity. 
One potential source of endogeneity may be job-related factors, such as occupation, or types of 
company ownership, or union membership. Female vocational students may have particular 
preferences regarding these factors, which are further associated with earnings. As mentioned in 
Chapter 3, the occupation-related factors are not included in the empirical model to avoid 
potential selection bias and to capture the effect of TVE on earnings that come from occupational 
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mobility. In the robustness analysis, using the female subsample, I will examine whether 
controlling for these job-related factors can make TVE participation exogenous. If the inclusion 
of these variables controls for the remaining sources of endogeneity, then the OLS estimates in 
the main analysis can still be considered reliable estimates of the overall effects of TVE 
participation, which encompass occupational mobility. The OLS model with occupational 
controls, in contrast, will be less informative as it is prone to selection bias on occupation choice. 
A more elaborate model between occupational factors, TVE participation, and labor market 
outcomes is required to fully understand the links between them. However, if there are still 
unaccounted source of endogeneity after controlling for the occupational variables, then the OLS 
result in main analysis is biased. In this case, the IV estimate with occupational controls, even if 
being internally valid, can still suffer from selection bias on occupations. 
Another potential source of endogeneity is ability or academic achievement. The latter is 
often used as proxy for the former. Vocational education students typically have lower academic 
achievement in China, as the High School Entrance Examination selects students with the 
highest academic achievement into general high schools (Du & Li, 2012; Qian, 2005). If 
academic achievement is positively related to future earnings (see for example, Currie & 
Thomas, 2001; Murnane, Willett, & Levy, 1995), then the estimated earnings effect will be 
biased downward without controlling for academic achievement. The same applies to innate 
ability. However, this study does not have any measure of academic achievement or innate 
ability. 
Given the uninformative IV results for females, I have also explored using alternative 
instrumental variable. Instead of using entering upper secondary education after 1985, I use 
1981 as the cutoff year and change the instrumental variable to be entering upper secondary 
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education after 1981. Choosing 1981 as the cutoff year is because, as the previous chapter shows, 
the increase in the enrollment share of TVE in upper secondary education began right after 1981, 
and the growth of TVE share in the early years of 1980 was even bigger than the growth after 
1985 (see Chart 4.1 & 4.2). This is because the 1985 reform was actually the culmination of a 
series of policies to re-establish TVE. Especially in 1980, both the Secretary General of the 
Chinese Communist Party and the Premier called for the conversion of general high schools into 
vocational schools. Therefore, a priori, the increase in TVE enrollment after 1981 is also 
exogenous to individuals, with the control for personal characteristics and regional fixed effects. 
The results are very similar to those using the original IV and are therefore not reported. 
Particularly, the result for females also shows evidence that participation in TVE is endogenous 
among females, and that the alternative IV still violates the exclusion restriction. 
In addition to difference by genders, another source of heterogeneous effects of TVE is 
across the various types of TVE. Similar to the previous chapter, it is interesting to examine if 
the most selective TVE, the secondary specialized schools, have different effect on earnings 
compared with the other two types. The CGSS dataset is able to identify individuals who 
attended secondary specialized schools, but the remaining two types of TVE are grouped 
together. I create dummy variables for secondary specialized schools, and for the vocational high 
school plus skilled-workers school group. Since the sample is restricted to having attended upper 
secondary education, the baseline category of upper secondary education is general high school. 
Table 5.6 below provides the OLS and Heckman estimates. The OLS results show 10% higher 
earnings for secondary specialized school students compared with general high school attenders, 
but no significant earnings effect for the other two types of TVE. The Heckman correction model 
does not find any significant earnings effects for either group of vocational schools. But it also 
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shows that there is no measureable sample selection bias in the OLS model.  The 10% increase in 
earning is also larger than the 7% overall effect of TVE. IV estimates for this analysis is not 
possible in that the model has two potentially endogenous variables of interest. With one IV, the 
model will be under-identified. Without IV estimation, I cannot perform endogeneity test for the 
types of TVE variables. There may be sources of endogeneity that are related to earnings and 
also determine which type of TVE one will take. Therefore, the 10% increase in earnings for 
secondary specialized schools should be interpreted with caution. 
Table 5.6: Effects of TVE on earnings, by types of TVE 
Type of TVE OLS Heckman 
SSS 0.10** 0.06 
 
(0.04) (0.05) 






    (0.26) 
Dependent variable: natural log of annual earnings in 2008 
SSS = Secondary Specialized Schools; VHS = Vocational High 
Schools; SWS = Skilled-Workers Schools 
Robust standard errors in parentheses. 
Control covariates same as whole sample analysis, see Table 5.3 
Heckman correction using number of children and marital status to 
satisfy exclusion restriction. 
**: significant at 5% level; *: significant at 10% level. 
Source: CGSS 2008, sample size N=1726. 
 
 In summary, the analyses in this subsection have found a 7% earnings effect for 
participating in upper secondary TVE relative to attending general high schools. This estimated 
effect does not suffer from endogeneity bias or sample selection bias, and is holding constant 
various individual, family, and regional characteristics. It is important to note that the empirical 
model also controls for the years of schooling. Given the general pattern of lower college 
attendance among upper secondary TVE students, the 7% estimated earnings effect is relative to 
general education students with relatively lower educational attainment then their peers. In other 
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words, the 7% marks the potential benefit by switching from general high schools to vocational 
schools, for someone with less academic motivation or ability to pursue college education. 
Subsample analysis by genders shows that the effect on earnings is inconsistent for males and 
females. Specifically, females benefit from attending TVE by having 13% higher earnings 
compared with their general high school counterparts, whereas males’ earnings are not affected 
by attending TVE. This earnings effect for female may suffer from endogeneity bias using OLS 
model, but the IV estimate for females is not internally valid. Using alternative IV does not 
change these results. The robustness analysis will examine whether the sources of endogeneity 
among females can be fully explained by occupation-related factors, in which case the OLS 
estimate represents the overall effect of TVE participation on females’ earnings, including 
occupational mobility. Otherwise, there are other unobserved confounding factors, such as ability 
or academic achievement, which may potentially bias the earnings effect for females downward. 
OLS model finds a 10% earnings effect for attending secondary specialized school relative to 
general high school, but no significant effect for the other less selective types of vocational 
schools. However, absent from an empirical test for endogeneity, this finding on secondary 
specialized schools should be interpreted with caution. Lastly, given that the data is cross 
sectional, the estimated earnings effects presented above do not demonstrate the change of 
relative effect of TVE over lifetime. It is likely that the relative return to TVE is higher at early 
stages of labor market participation due to better integration into the labor market and smoother 
school-to-work transition, but may fade out over time as technology advances which suits the 
general skills acquired through academic education. 
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5.1.2 Effects on employment. 
 Table 5.1 at the beginning of this chapter shows that the unadjusted employment rate 
among TVE participants are higher than that of general high school students. This subsection 
seeks to find out if the difference in employment still holds when the confounding factors are 
controlled for. 
 Appendix Table 5.2 presents the correlation between variables used for the regression 
models on employment. The relations between employment and all the predictors are similar to 
the relations shown in Appendix Table 5.1 between earnings and the predictors. The first 
noticeable difference is that participation in TVE is positively and significantly related to being 
employed. This is consistent with the direct comparison of employment rate between general 
high school students and TVE participants in Table 5.1. Second, unlike earnings, employment is 
significantly related to marital status. Married individuals are more likely to be employed. This 
provides some support for using marital status to satisfy the exclusion restriction in the Heckman 
correction model when estimating the earnings effects, in that marital status is directly related to 
employment and hence reporting earnings, but not directly related to earnings itself. In addition, 
minority people do not have a disadvantage on employment as they do with earnings. 
Correlations among all predictors are similar to Appendix Table 5.1. 
 Table 5.7 below provides results from OLS and Probit regression. The sample is also 
restricted to individuals who attended upper secondary education, who were no older than 65 
years of age, and who had non-negative potential experience. The outcome variable Employed is 
a binary variable that equals to “1” if the observation was employed, full-time or part-time, and 
equals to “0” if she was not employed at the time of the survey. In both models, participation in 
TVE is associated with 6 percentage points increase in the probability of being employed. These 
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effects are statistically significant. The initial difference between the two groups remains with 
statistical control of confounding factors. It also increases slightly from 5 percentage points to 6. 
The magnitude of the effect is not small given the mean employment rate in the general high 
school subsample is 65%. In terms of other covariates, some of the findings are similar to the 
earnings equation. For instance, years of schooling and experience are significant and positive. 
But the coefficient of schooling is smaller than TVE. Females in this sample tend to have lower 
employment rate than males. The measured gender gap in employment is about 14 percentage 
points. Note that this is the statistically adjusted gender gap for working-age people with upper 
secondary education. It may be different from the unadjusted gender gap in employment rate for 
people with all educational levels. According to the International Labour Organization [ILO] 
(2008) the nation-wide employment to population ratio was 74.4% for men and 61.3% for 
women in 2008. This 13 percentage-points gender gap is close to what I have estimated here.  
Additionally, other covariates suggest that living in rural areas is associated with lower 
employment. Individuals with more educated parents are associated with higher employment. 
Self-reported social class levels are not statistically significant, but the signs of the coefficients 
are expected, as people from higher social class are more likely to be employed. Unlike in the 
earnings equation, political party is significantly associated with employment, in an interesting 
way. Being a Chinese Communist Party member does not have any measurable advantage in 
employment compared with someone who does not have any political affiliation. However, the 
party members are 13 percentage-points and 34 percentage-points more likely to be employed, 
compared with CCP Youth League and the Democratic Party. The signs of these coefficients are 
expected since the Youth League is the youth version of Chinese Communist Party and the 
Democratic Party has always been underrepresented in China since the founding the People’s 
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Republic by the Chinese Communist Party. Nevertheless, the 34 percentage-points deficit in 
employment rate for the Democratic Party is rather substantial, considering that the gender gap 
in employment rate is only14 percentage-points. Another interesting finding on the covariates is 
for Hukou status, where people with provincial capital Hukou are more likely to be employed 
than municipality Hukou. This is consistent with the higher unadjusted employment rates among 
provincial capital Hukou status (68%) than municipality Hukou status (66%) in the sample, but 
the gap is more pronounced with statistical control. Finally, neither number of siblings, or 
marital status, or ethnicity is associated with significant difference in employment rate. The 
collinearity diagnostics results are similar to the earnings equation, with only potential 
experience, its squared term, and several levels of self-reported social class having variance 
inflation factors greater than 10. Since these variables mainly serve as control variables instead 
of being the key variables of interest, and their collinearity do not affect estimating the effects of 
TVE, I still keep them in the models. 
Table 5.7: Effects of TVE on employment, OLS and Probit 
  OLS   Probit   
  Coef. Std. Err. A.M.E. Std. Err. 
TVE 0.060** 0.020 0.060** 0.020 
Years of schooling 0.032** 0.005 0.037** 0.005 
Experience 0.039** 0.004 0.038** 0.004 
Experience squared -0.001** 0.000 -0.001** 0.000 
Female -0.141** 0.018 -0.142** 0.017 
Married 0.012 0.030 0.006 0.029 
Minority 0.038 0.044 0.041 0.042 
     Political Party 
    Democratic -0.340** 0.143 -0.366** 0.158 
CCP Youth League -0.129** 0.038 -0.131** 0.036 
General Public -0.036 0.023 -0.053** 0.024 
     Hukou status 
    Provincial Capital 0.090* 0.053 0.096* 0.056 
Prefecture-level city 0.038 0.054 0.044 0.058 
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County-level city 0.060 0.056 0.066 0.060 
Rural 0.029 0.056 0.033 0.060 
Other 0.108* 0.063 0.107* 0.064 
     Urbanicity 
    Suburban -0.045 0.033 -0.042 0.032 
Rural -0.232** 0.043 -0.232** 0.042 
Other -0.144 0.138 -0.142 0.123 
     # of children 0.019 0.021 0.022 0.020 
Father employed @ age 14 -0.031 0.024 -0.031 0.023 
Mother employed @ age 14 -0.021 0.025 -0.017 0.024 
Father a CCP member 0.016 0.022 0.019 0.022 
Mother a CCP member 0.052 0.040 0.048 0.046 
     Residence @ age 14 
   County-level city -0.034 0.030 -0.035 0.029 
Prefecture-level city -0.100** 0.033 -0.102** 0.033 
Provincial capital -0.103** 0.039 -0.103** 0.040 
Other -0.066 0.124 -0.025 0.129 
     # of elder siblings -0.008 0.007 -0.006 0.007 
# of younger siblings -0.005 0.009 -0.003 0.009 
     Father educational level 
   Elementary school 0.040 0.033 0.033 0.032 
Middle school 0.101** 0.037 0.091** 0.037 
Upper secondary TVE 0.096** 0.048 0.089* 0.050 
General high school 0.095** 0.044 0.088** 0.042 
College and beyond 0.055 0.052 0.038 0.052 
     Mother educational level 
   Elementary school 0.041 0.027 0.044* 0.026 
Middle school 0.096** 0.033 0.102** 0.033 
Upper secondary TVE -0.020 0.053 -0.024 0.055 
General high school 0.081* 0.044 0.080* 0.042 
College and beyond 0.089 0.066 0.109* 0.063 
     SES @ age 14 
    level 2 -0.026 0.128 -0.017 0.121 
level 3 -0.098 0.120 -0.081 0.114 
level 4 -0.046 0.114 -0.022 0.109 
level 5 -0.019 0.110 0.000 0.105 
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level 6 -0.062 0.112 -0.041 0.107 
level 7 -0.006 0.111 0.008 0.106 
level 8 -0.030 0.111 -0.018 0.107 
level 9 -0.016 0.112 0.008 0.108 
level 10 -0.129 0.112 -0.106 0.108 
Notes: 
    Dependent variable: binary indicator for being employed=1, unemployed=0. 
Average marginal effects (A.M.E.) reported for Probit model. Robust standard errors reported for both models. 
Regression using dummies for provinces to control for province-fixed-effects. 
Baseline of Party is Chinese Communist Party (CCP). Baseline of Hukou status is municipality. Baseline of 
Urbanicity is urban. Baseline of residence @ 14 is rural. Baseline of parental education is no education. 
SES level @ age 14 is self-reported and coded as “1” (highest; baseline) – “10” (lowest). 
**: Statistically significant at 5% level. *: Statistically significant at 10% level. 
Source: CGSS 2008. Sample size N=2149. 
 
 Table 5.8 below presents the results using the IV model. The instrument is entering upper 
secondary education after 1985. Other covariates are the same as OLS and Probit model. The IV 
estimation finds much larger effect on employment, a 30 percentage-point increase in the 
likelihood of being employed for TVE participants relative to general high school students. This 
effect is also statistically significant. The first stage F-test shows that the IV is relevant and 
strong enough to predict TVE participation. There is also no sign of violation of exclusion 
restriction, as the OLS regression with both the IV and TVE participation shows only the latter 
has significant coefficient. The endogeneity test suggests that participation in TVE is exogenous 
conditional on the control covariates. Therefore, the OLS and Probit estimates in the previous 
table are unbiased and preferred estimates of the average effect of TVE on employment. The IV 
estimate seems rather large in magnitude, but it reflects the local average treatment effect. It 
represents how much more likely someone who attended TVE after the 1985 reform (but would 
otherwise have attended general high school) will be employed, compared with someone who 
wanted to attend TVE but could not due to the limited TVE opportunity before the 1985 reform. 
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Table 5.8: Effects of TVE on employment, IV 





IV: 1st stage F=34.13 
IV: Endogenous No 
Dependent variable: dummy variable indicating being employed in 2008. 
Model specification is the same as OLS and Probit model.  
Instrumental variable: entering upper secondary education after 1985. 
Robust standard errors in parenthesis. 
Endogeneity test using Wooldridge’s (1995) robust regression-based test. 
**: significant at 5% level; *: significant at 10% level. 
 
 The next question to investigate is whether the effects of TVE on employment differ 
across genders. This has particular implications given that the whole sample analysis has found 
that females tend to have 14 percentage points lower employment rate even after controlling for 
background characteristics. If participation in TVE leads to more increase in the likelihood of 
employment for women than for men, then it can also effectively reduce the gender gap in 
employment. In Table 5.9 below, I repeat the OLS, Probit, and IV regression on the two gender 
subsamples. Model specifications are the same as the whole sample analysis, except that there is 
no need to control for gender. For the male subsample, no model finds any significant difference 
in employment for participating in TVE. In contrast, the OLS and Probit models find statistically 
significant increase in the probability to be employed in the female subsample. The magnitudes 
of the effects are about 10 to 11 percentage points higher employment rate. These are also larger 
than the effects found using the whole sample. Furthermore, the effects could narrow the gender 
gap by about three-fourth. Although the IV estimate for females is not significant, the 
endogeneity test suggests TVE participation is exogenous. Therefore the OLS and Probit results 
are unbiased.  
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Table 5.9: Effect of TVE on employment, by gender 
Gender OLS Probit (AME) IV IV: 1st stage IV: Endogenous 
Male 0.03 0.04 0.35 F=13.41 No 








   
 
 
Female 0.11** 0.10** 0.18 F=23.00 No 
 (0.03) (0.03) (0.19) 
 
 
  N=1002 N=1002 N=1002 
 
 
Dependent variable: dummy variable indicating being employed in 2008. Model specification same as whole 
sample analysis (see Table 5.7). 
Regression coefficients presented for OLS and IV models, Average Marginal Effects presented for Probit model. 
Robust standard errors in parentheses. 
Instrumental variable: entering upper secondary education after 1985. 
Endogeneity test using Wooldridge’s (1995) robust regression-based test. 
**: significant at 5% level; *: significant at 10% level. 
 
 The large effect on employment for females is important, given that the previous chapter 
has found some evidence of females being more likely to take TVE. The finding that 
participation in TVE could narrow the gender gap in employment suggests that TVE could 
potentially enhance equity. However, the analysis so far is unable to find a clear explanation for 
this heterogeneous employment effect across gender. It is reasonable to suspect that difference in 
occupational choice might explain the higher employment effect among women. Specifically, 
females TVE students are more likely than their general high school counterparts to work in 
occupations that are associated with higher employment rate, and the same pattern does not exist 
for males. However, if this occupational effect does exist, it will inevitably introduce 
endogeneity bias to TVE participation for the female subsample, and yet the endogeneity test in 
IV model does not find any factors significantly correlated with employment and TVE uptake. 
Therefore, occupational choice could not explain the employment effect for women. Similarly, 
ability or academic achievement is not the explanation either. 
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 Next, similar to the effect on earnings, it is interesting to see if the effect on employment 
differs across various types of TVE. Table 5.10 below presents the OLS and Probit results. The 
CGSS dataset does not differentiate between vocational high schools and skilled-workers’ 
schools, so the two are group together and included into the models as one dummy. Secondary 
specialized school is another dummy variable. Therefore, general high school is the omitted 
category of upper secondary education, as the sample is restricted to having attended upper 
secondary education. In Table 5.10 below, the results from the two models are identical, both 
indicating that attending secondary specialized schools, as opposed to general high schools, is 
associated with 8 percentage-point higher probability of being employed. Students who attended 
the other two types of vocational schools did not have different likelihood of employment 
compared with general high school students. The 8-percentage-point magnitude is greater than 
the overall effect of TVE on employment, which is consistent with the general consensus that 
secondary specialized schools are the most elite type of TVE. Finally, as IV estimation is not 
possible due to the lack of additional instrumental variable to identify the two groups of 
vocational schools, there is no way to compare or test if the participation of different type of 
vocational schools is endogenous. Therefore, again, this part of the analysis should be interpreted 
with caution. 
Table 5.10: Effects of TVE on employment, by types of TVE 
Type of TVE OLS (Coef.) Probit (AME) 
SSS 0.08** 0.08** 
 
(0.02) (0.02) 
   VHS & SWS 0.02 0.02 
  (0.03) (0.03) 
Dependent variable: dummy variable indicating being employed in 2008. Control 
covariates same as whole sample analysis, see Table 5.7. Average Marginal 
Effects presented for Probit model. Robust standard errors in parentheses. 
SSS = Secondary Specialized Schools; VHS = Vocational High Schools; SWS = 
Skilled-Workers Schools. **: significant at 5% level; *: significant at 10% level. 
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Source: CGSS 2008, sample size N=2149. 
 
 In summary, this subsection has found a positive 6 percentage-point effect on the 
probability of being employed by attending upper secondary TVE instead of attending general 
high schools. This measured effect does not suffer from endogeneity bias. Furthermore, the 
positive impact concentrates on female vocational students, who enjoy a 10-percentage-points 
increase in employment probability, whereas male students are not different from their general 
education counterparts in terms of employment rate. Among the three types of TVE, 
employment effect is concentrated in secondary specialized schools, but not the other less 
selective types of vocational schools. However, the last finding may potentially suffer from 
endogeneity bias.  
The relative employment effect estimated in this sub-section may reflect some of the 
placement advantage enjoyed by vocational students. The Ministry of Education requires 
education authorities and vocational schools to actively provide vocational guidance and 
placement support to students, and to collaborate with employers and industries in collecting 
information on market demand for workers in different occupations. Furthermore, school-firm 
cooperation is encouraged to guarantee employment placement of vocational students after 
graduation (Ministry of Education, 2002; 2004). These vocational guidance and placement 
services are less abundant to general education students, especially compared with students in 
vocational schools that have partnerships with employers in various industries.  
Finally, there is one possible hypothesis for the gender difference in employment effect. 
Chapter 4 has shown some evidence that females are more likely to attend the elite secondary 
specialized schools, which is overall most effective in raising employment rate for the 
participants. Furthermore, between the two types of secondary specialized schools, female 
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students are overrepresented in secondary teacher training schools, which prepare elementary 
and kindergarten teachers and had better employment placement in the past (China Education 
Daily, 2008). As shown in Appendix Chart 5.1 by data from the Ministry of Education, females 
were consistently more represented in secondary teacher training schools. Therefore, it is 
possible that the higher employment effect for female students by participating in upper 
secondary TVE is due to their higher likelihood of attending secondary specialized schools, 
especially teacher training schools, which eventually lead to better employment prospect, 
compared to their general high school counterparts. However, the Ministry of Education does not 
have more historical data going back to early 1980s on the share of females by the two types of 
secondary specialized schools. Furthermore, neither datasets of this study have detailed 
breakdown of secondary specialized schools. Hence, it is not possible to confirm this hypothesis 
empirically. 
 
5.2 Tier 2 Labor Market Outcomes 
 Tier 2 Labor market outcomes include outcomes that are less frequently studied in the 
literature, but still reflect individual’s job security and overall economic wellbeing. The analysis 
sample for these outcomes are further restricted to people who were employed at the time of the 
survey. Therefore all the interpretations are conditional on being employed. Table 5.11 below 
provides the direct comparison of Tier 2 outcomes between general high school and TVE 
participants. First of all, among the employed TVE participants, about 92% of them worked full-
time at the time of the survey, whereas a slightly smaller share of general high school students 
worked full-time. The difference is not statistically significant. Second, the two groups are 
almost equally likely to be self-employed. As mentioned in Chapter 3, self-employed here 
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particularly refers to proprietors of their own business, and do not include freelancers. The 
income, prestige, and job security of the latter is typically lower than business owners. Third, a 
larger percentage of general high school students are union members compared with TVE 
participants. But the 3 percentage-points difference is not statistically significant. Lastly, general 
high school students are more likely to work under formal contract. The difference is statistically 
significant at 10% level. However, these are unadjusted differences and may reflect the 
differences in characteristics of general high school and TVE students. The following 
subsections will measure the differences using statistical controls. 
Table 5.11: Summary of Tier 2 labor market outcomes 
  GHS   TVE       
  Mean Std. Dev. Mean Std. Dev. Diff. t-statistics 




          




          




          
Contract labor 72.3% 44.8% 67.1% 47.1% 5.2% 1.82 
N 902   346       
Note: Sample further restricted to individuals who were employed in 2008. 
Source: CGSS 2008. 
 
5.2.1 Effect on fulltime employment. 
 This subsection examines the effect of participation in upper secondary TVE on obtaining 
fulltime employment as opposed to part-time employment. Fulltime employment is generally 
associated with higher earnings, more stable employment and higher job security. The outcome 
variable is a binary indicator of being employed fulltime. The analysis sample is further 
restricted to people who were employed at the time of survey. Therefore the reference category 
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of the outcome variable is part-time employment. Appendix Table 5.3 presents the correlation 
coefficients between the Tier 2 labor market outcomes and the key covariates. The likelihood of 
being fulltime employed is negatively related to being self-employed. This is reasonable as 
running one’s own business is demanding. Additionally, fulltime employment is positively 
related to being a union member and a contract labor. These correlations are statistically 
significant. In terms of the personal background covariates, schooling is positively and 
significantly related to fulltime employment. People living in urban areas and with municipality 
Hukou status are more likely to be employed fulltime. Number of children is negatively related 
to fulltime employment. As for family background, the general pattern is individuals from more 
selective family background are more likely to be employed fulltime. However, the key variable 
of interest, TVE participation is not significantly related to fulltime employment. Neither are 
gender, marital status, ethnicity, and Chinese Communist Party membership. I will further 
examine these relations with fulltime employment under regression framework. 
 Table 5.12 below provides the results from OLS and Probit models. Estimates from the 
two models are very close. Both regressions have found a 3-percentage-points increase in the 
likelihood of fulltime employment for participating in TVE. This effect is statistically significant 
at 10%. It is also larger than the raw difference in means between general high school students 
and TVE participants shown in Table 5.11. Given that the share of fulltime employment among 
general high school students is already fairly high at 91%, the 3 percentage-point increase is 
small but reasonable. In addition, as in all previous models, years-of-schooling is positively and 
significantly associated with fulltime employment. In terms of other personal background 
variables, there is no difference in the likelihood of fulltime employment across gender, marital 
status, Hukou status, or ethnicity. However, Chinese Communist Party members are more likely 
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to be employed fulltime compared with its lower-class youth league and people who do not have 
any political affiliation. Although Democratic Party members have a significant disadvantage in 
the probability of being employed (see Table 5.7), once conditional on employment they are 
equally likely to be fulltime employed compared with Chinese Communist Party members. 
Despite that Hukou does not affect whether someone is employed fulltime or part-time, there is 
some evidence that rural residence is associated with part-time employment. Furthermore, 
having more children is associated with part-time employment. This may reflect the need for 
child caring. Lastly, according to the self-reported social classes at age 14, individuals from more 
selective family background are more likely to work fulltime. But other proxies for family 
socioeconomic status, such as parental educational level and employment status, are not 
statistically significant. 
Table 5.12: Effect of TVE on fulltime employment, OLS and Probit 
  OLS   Probit   
  Coef. Std. Err. A.M.E. Std. Err. 
TVE 0.030* 0.017 0.030* 0.017 
Years of schooling 0.010** 0.004 0.014** 0.004 
Experience 0.005 0.004 0.004 0.004 
Experience squared 0.000 0.000 0.000 0.000 
Female -0.014 0.016 -0.014 0.016 
Married 0.011 0.028 -0.004 0.027 
Minority 0.012 0.038 0.004 0.039 
     Political Party 
    Democratic 0.034 0.059 
  CCP Youth League -0.082** 0.032 -0.094** 0.035 
General Public -0.031* 0.019 -0.032* 0.017 
     Hukou status 
    Provincial Capital -0.017 0.033 -0.016 0.042 
Prefecture-level city -0.017 0.034 -0.011 0.042 
County-level city 0.027 0.033 0.036 0.039 
Rural 0.005 0.038 0.010 0.041 
Other -0.029 0.049 -0.014 0.050 
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     Urbanicity 
    Suburban -0.032 0.027 -0.041 0.028 
Rural -0.092* 0.047 -0.083** 0.045 
Other 0.160** 0.078 
  
     # of children -0.074** 0.021 -0.051** 0.014 
Father employed @ age 14 0.033 0.020 0.030 0.020 
Mother employed @ age 14 -0.031 0.020 -0.040* 0.021 
Father a CCP member 0.013 0.019 0.007 0.020 
Mother a CCP member -0.015 0.031 -0.012 0.034 
     Residence @ age 14 
   County-level city -0.010 0.023 -0.012 0.026 
Prefecture-level city 0.002 0.028 0.004 0.028 
Provincial capital 0.036 0.033 0.045 0.029 
Other -0.099 0.112 -0.186 0.188 
     # of elder siblings 0.004 0.007 0.005 0.006 
# of younger siblings 0.013 0.009 0.012 0.008 
     Father educational level 
   Elementary school 0.053 0.038 0.050* 0.033 
Middle school 0.031 0.041 0.027 0.038 
Upper secondary TVE 0.030 0.049 0.033 0.046 
General high school 0.045 0.045 0.049 0.042 
College and beyond 0.007 0.050 0.006 0.053 
     Mother educational level 
   Elementary school 0.017 0.023 0.019 0.023 
Middle school 0.033 0.027 0.038 0.027 
Upper secondary TVE -0.018 0.048 -0.027 0.055 
General high school 0.016 0.039 0.018 0.040 
College and beyond 0.054 0.046 0.062 0.044 
     SES @ age 14 
    level 2 -0.090 0.060 
  level 3 -0.010 0.039 
  level 4 -0.061 0.043 
  level 5 -0.084** 0.033 
  level 6 -0.104** 0.037 
  level 7 -0.083** 0.034 
  level 8 -0.096** 0.035 
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level 9 -0.089** 0.038 
  level 10 -0.103** 0.040 
  




Dependent variable: binary indicator for being fulltime employed=1, part-time employed=0. 
Average marginal effects reported for Probit model. Robust standard errors reported for both models. 
Regression using dummies for provinces to control for province-fixed-effects. 
Baseline of Party is Chinese Communist Party (CCP). Baseline of Hukou status is municipality. Baseline of 
Urbanicty is urban. Baseline of residence @ 14 is rural. Baseline of parental education is no education. 
SES level @ age 14 is self-reported and coded as “1” (highest; baseline) – “10” (lowest). Average marginal effects 
for Probit model not estimable. 
**: significant at 5% level; *: significant at 10% level. 
Source: CGSS 2008. Sample further restricted to individuals who were employed in 2008. 
 
 Table 5.13 below provides the estimate using IV. The instrument used is the same as 
before, the indicator of entering upper secondary education after 1985. The other covariates are 
the same as the OLS and Probit model. Table 5.13 shows that the IV model has found no effects 
of participation in TVE on the probability of being employed fulltime, among the people who 
were already employed. Although the estimated coefficient is larger than those of the OLS and 
Probit models, but it is not statistically significant. The first-stage F-test suggests the model 
satisfy instrument relevance assumptions, but the instrument is not particularly strong. The 
endogeneity shows that participation in TVE is exogenous conditionally on all the covariates. 
This renders the 2SLS IV estimation unnecessary and means that the 3 percentage-point effect 
measured by OLS and Probit models are unbiased. 
Table 5.13: Effect of TVE on fulltime employment, IV 
Dependent variable Coef. IV: 1st-stage IV: Endogenous 






  Notes: 
Dependent variable: binary indicator for being fulltime employed=1, part-time employed=0. 
Model specification is the same as OLS and Probit model. Robust standard errors in parenthesis. 
Instrumental variable: entering upper secondary education after 1985. 
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Endogeneity test using Wooldridge’s (1995) robust regression-based test. 
Sample further restricted to individuals who were employed in 2008. 
**: significant at 5% level; *: significant at 10% level. 
 
 In Table 5.14 below I further split the analysis sample into two gender subsamples, and 
apply the regression models to examine heterogeneous effects by gender. The OLS model finds 
4-percentage-point effect on the probability of being employed fulltime for both genders, but 
only the effect for males are statistically significant, at 10% level. The Probit model finds a 5-
percentage-point effect for females, statistically significant at 10% level, but no significant 
impact for males. The IV model finds larger effect for males than for females, but neither effect 
is statistically significant. Furthermore, same as the whole-sample analysis, the test for 
endogeneity does not identify any source of endogeneity for participation in TVE for either 
gender. Therefore, both the OLS and Probit results are unbiased. Given the binary nature of the 
outcome, results from Probit regression may be more appropriate. 
Table 5.14: Effects of TVE on fulltime employment, by gender 
Gender OLS Probit (AME) IV IV: Endogenous 
Male 0.04* 0.03 0.1 No 
 (0.02) (0.02) (0.21)  
 
N=831 N=737 N=831  
 
    
Female 0.04 0.05* 0.06 No 
 (0.03) (0.03) (0.39)  
 
N=593 N=486 N=593  
Notes: 
Dependent variable: binary indicator for being fulltime employed=1, part-time 
employed=0. Model specification same as whole sample analysis (see Table 5.12). Sample 
further restricted to individuals who were employed in 2008. 
Regression coefficients presented for OLS and IV models, Average Marginal Effects 
presented for Probit model. Robust standard errors in parentheses. 
Instrumental variable: entering upper secondary education after 1985. 
Endogeneity test using Wooldridge’s (1995) robust regression-based test. 
**: significant at 5% level; *: significant at 10% level. 
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 Table 5.15 below examines if the effect of TVE on fulltime employment differ across 
various types of TVE. Same as before, two dummy variables are created, one for the more 
selective secondary specialized schools, the other for vocational high schools and skilled-
workers’ schools, as the dataset does not differentiate between the two. Table 5.15 reports the 
OLS and Probit estimates. The lack of another instrument variable renders the IV estimation 
implausible. The OLS and Probit model show that attending secondary specialized schools is 
associated with about 5 to 6 percentage points increase in the probability of being employed 
fulltime, among the people who were employed in 2008. But there are no measurable effects for 
other two types of vocational schools. Again, this confirms the most selective status of secondary 
specialized schools among all types of vocational schools. However, absent from the 
endogeneity test, it is uncertain whether participation in these types of TVE suffers from 
potential endogeneity bias. Therefore, the results in Table 5.15 should be interpreted with caution. 
Table 5.15: Effects of TVE on fulltime employment, by types of TVE 
Type of TVE OLS (Coef.) Probit (AME) 
SSS 0.05** 0.06** 
 
(0.02) (0.02) 
   VHS & SWS -0.01 -0.01 
 
(0.03) (0.02) 
   N 1424 1321 
Dependent variable: binary indicator for being fulltime employed=1, part-time employed=0. Control 
covariates same as whole sample analysis, see Table 5.12. Average Marginal Effects presented for Probit 
model. Robust standard errors in parentheses. Sample further restricted to individuals who were 
employed in 2008. 
SSS = Secondary Specialized Schools; VHS = Vocational High Schools; SWS = Skilled-Workers 
Schools. **: significant at 5% level; *: significant at 10% level. 
Source: CGSS 2008. 
 
 To sum up, this subsection examined the effect of participating TVE on being employed 
fulltime instead of part-time. The analysis sample is conditional on employment in 2008. The 
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regression analyses have found a 3-percentage-point positive effect on fulltime employment. 
There is some evidence that a positive effect is concentrated among females, and among 
secondary specialized school students. 
 
5.2.2 Effects on self-employment. 
 This subsection looks into the effect of participating upper secondary TVE on 
entrepreneurship, or self-employment. Being self-employed may be associated with higher 
income and job stability, as well as higher social prestige. Furthermore, the Chinese government 
has taken multiple measures to encourage starting up business, especially by newly graduated 
students, to alleviate the pressure on unemployment and to spur innovation (Hsu, 2015). The 
outcome variable is a binary indicator of being self-employed. Specifically, it only includes 
people who are the proprietors of their business, and does not include freelancers. The analysis 
sample is also conditional on being employed in 2008. Hence, the reference category of the 
outcome variable is “not self-employed”, or working for other people.  
 Simple correlation in Appendix Table 5.3 shows that self-employment is negatively 
related to union membership, which is expected, as union memberships are usually for 
employees. There is no statistically significant relation between participation in TVE and being 
self-employed. This confirms no-difference finding from the direct comparison between TVE 
and general high school students in Table 5.11. Entrepreneurs in the sample tend to have fewer 
schooling but more working experience. They are also less likely to be females, more likely to be 
married and having more children, compared to people who work for others. The personal 
covariates suggest that self-employed people tend to have relatively disadvantaged background. 
Specifically, they are less likely to be Chinese Communist Party members, to live in urban areas 
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and to have municipality Hukou status. Furthermore, being self-employed is associated with 
having less selective family background, indicated by the negative correlation with parental 
education level, parental employment, and parental Chinese Communist Party membership. 
Additionally, the positive correlation between self-employment and type of residence at age 14 
suggests that entrepreneurs are more likely to live in rural areas as a child. 
 Table 5.16 below provides the results from the OLS and Probit model. In both models, 
there is no difference in the likelihood of being self-employed by participating upper secondary 
TVE relative to attending general high schools. Furthermore, consistent with the patterns in the 
correlation table, years-of-schooling is negatively associated with self-employment, whereas 
experience is associated with higher likelihood of self-employment. Females are less likely to be 
entrepreneurs. Compared with Chinese Communist Party members, people without political 
affiliation are more likely to be business owners. Additionally, people living in suburban areas 
and county-level cities have higher probability of self-employment. What is slightly different 
than the findings from the correlation table is that individuals whose mothers have attended 
general high schools are more likely to be entrepreneurs. No other family background 
characteristics are statistically significant predictors of self-employment. 
Table 5.16: Effect of TVE on self-employment, OLS and Probit 
  OLS   Probit   
  Coef. Std. Err. A.M.E. Std. Err. 
TVE -0.031 0.020 -0.020 0.018 
Years of schooling -0.008* 0.005 -0.012** 0.005 
Experience 0.009** 0.004 0.008** 0.004 
Experience squared 0.000** 0.000 0.000** 0.000 
Female -0.046** 0.017 -0.046** 0.017 
Married 0.014 0.028 0.029 0.030 
Minority 0.005 0.041 0.006 0.037 
     Political Party 
    Democratic -0.035 0.063 
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CCP Youth League 0.057* 0.030 0.043 0.030 
General Public 0.094** 0.020 0.085** 0.018 
     Hukou status 
    Provincial Capital -0.044 0.044 -0.059 0.064 
Prefecture-level city 0.001 0.047 -0.024 0.068 
County-level city -0.126** 0.044 -0.132** 0.061 
Rural 0.050 0.052 0.006 0.071 
Other 0.100* 0.061 0.021 0.074 
     Urbanicity 
    Suburban 0.103** 0.035 0.088** 0.037 
Rural -0.014 0.050 -0.022 0.029 
Other -0.167 0.142 -0.064 0.057 
     # of children 0.020 0.020 0.014 0.015 
Father employed @ age 14 -0.028 0.023 -0.017 0.020 
Mother employed @ age 14 -0.028 0.023 -0.033 0.024 
Father a CCP member -0.033* 0.020 -0.035 0.021 
Mother a CCP member -0.016 0.027 -0.040 0.045 
     Residence @ age 14 
   County-level city 0.056* 0.029 0.060** 0.029 
Prefecture-level city 0.020 0.030 -0.002 0.026 
Provincial capital 0.035 0.032 0.016 0.036 
Other -0.001 0.058 
  
     # of elder siblings -0.006 0.008 -0.005 0.006 
# of younger siblings 0.008 0.010 0.006 0.009 
     Father educational level 
   Elementary school -0.034 0.038 -0.039 0.029 
Middle school 0.008 0.042 0.007 0.034 
Upper secondary TVE -0.011 0.046 -0.025 0.045 
General high school -0.015 0.046 -0.035 0.038 
College and beyond -0.003 0.049 -0.014 0.054 
     Mother educational level 
   Elementary school 0.021 0.026 0.021 0.022 
Middle school -0.033 0.032 -0.032 0.025 
Upper secondary TVE -0.048 0.040 -0.057 0.048 
General high school 0.093** 0.043 0.128** 0.051 
College and beyond 0.027 0.045 -0.021 0.070 
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     SES @ age 14 
    level 2 -0.037 0.095 -0.015 0.076 
level 3 -0.029 0.086 -0.028 0.073 
level 4 -0.037 0.082 -0.023 0.066 
level 5 0.060 0.079 0.074 0.065 
level 6 0.037 0.080 0.041 0.067 
level 7 0.018 0.080 0.039 0.066 
level 8 0.027 0.080 0.039 0.066 
level 9 0.012 0.081 0.016 0.067 
level 10 0.038 0.083 0.047 0.070 




Dependent variable: binary indicator for being self-employed=1, working for others=0. Sample further restricted to 
individuals who were employed in 2008. 
Average marginal effects reported for Probit model. Robust standard errors reported for both models. 
Regression using dummies for provinces to control for province-fixed-effects. 
Baseline of Party is Chinese Communist Party (CCP). Baseline of Hukou status is municipality. Baseline of 
Urbanicity is urban. Baseline of residence @ 14 is rural. Baseline of parental education is no education. 
SES level @ age 14 is self-reported and coded as “1” (highest; baseline) – “10” (lowest). 
**: significant at 5% level; *: significant at 10% level. 
Source: CGSS 2008. 
 
 Table 5.17 below presents the IV estimate for the effect on self-employment. The 2SLS 
model also does not find any statistically significant impact of TVE participation. However, the 
endogeneity test suggests that participation in TVE is exogenous conditional on all the control 
variables. Therefore, the previous OLS and Probit estimates are unbiased. Given the relatively 
small standard errors of the OLS and Probit coefficients and the trivial raw difference between 
the two groups in terms of self-employment, it is safe to conclude that the no-effect is accurately 
estimated zero, rather than simply due to lack of statistical power. 
Table 5.17: Effect of TVE on self-employment, IV 
Dependent variable Coef. IV: 1st-stage IV: Endogenous 






  Notes: 
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Dependent variable: binary indicator for being self-employed=1, working for others=0. 
Model specification is the same as OLS and Probit model (see Table 5.16). Robust 
standard errors in parenthesis. 
Instrumental variable: entering upper secondary education after 1985. 
Sample further restricted to individuals who were employed in 2008. 
Endogeneity test using Wooldridge’s (1995) robust regression-based test. 
**: significant at 5% level; *: significant at 10% level. 
 
 Table 5.18 below conducts the subsample analysis by gender. The respective model 
specifications are unchanged from the whole-sample analysis. The results are consistent across 
all models. For both genders, there is no difference in the likelihood of being self-employed 
between TVE participants and general high school students. 
Table 5.18: Effects of TVE on self-employment, by gender 
Gender OLS Probit (AME) IV IV: Endogenous 
Male -0.01 -0.01 0.03 No 
 (0.03) (0.02) (0.26)  
 
N=831 N=778 N=831  
 
    
Female -0.04 -0.04 -0.22 No 
 (0.03) (0.03) (0.45)  
 
N=593 N=413 N=593  
Notes: 
Dependent variable: binary indicator for being self-employed=1, working for others=0. 
Model specification same as whole sample analysis (see Table 5.16). Sample further 
restricted to individuals who were employed in 2008. 
Regression coefficients presented for OLS and IV models, Average Marginal Effects 
presented for Probit model. Robust standard errors in parentheses. 
Instrumental variable: entering upper secondary education after 1985. 
Endogeneity test using Wooldridge’s (1995) robust regression-based test. 
**: significant at 5% level; *: significant at 10% level. 
 
 Lastly, in Table 5.19 below I seek to find out whether the effect or TVE on self-
employment differ by types of TVE. Both the OLS and Probit model find that attending 
secondary specialized schools is associated with about 4 percentage-point lower likelihood of 
being self-employed, relative to attending general high schools. There is no difference for 
attending the other two types of vocational schools, though. These results may not reflect a 
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causal relation, as there might be potential sources of endogeneity that both determine 
participation in particular type of vocational schools and self-employment. 
Table 5.19: Effects of TVE on self-employment, by types of TVE 
Type of TVE OLS (Coef.) Probit (AME) 
SSS -0.05** -0.04** 
 
(0.02) (0.02) 
   VHS & SWS 0.01 0.01 
 
(0.03) (0.02) 
   N 1424 1384 
Dependent variable:  binary indicator for being self-employed=1, working for others=0. Control 
covariates same as whole sample analysis, see Table 5.16. Average Marginal Effects presented for Probit 
model. Robust standard errors in parentheses. Sample further restricted to individuals who were 
employed in 2008. 
SSS = Secondary Specialized Schools; VHS = Vocational High Schools; SWS = Skilled-Workers 
Schools. **: significant at 5% level; *: significant at 10% level. 
Source: CGSS 2008. 
 
 In conclusion, the subsection has in general found no statistically significant effect on 
self-employment by attending upper secondary TVE, as opposed to general high schools. There 
is some evidence of a negative association between attending secondary specialized schools and 
being self-employed. Entrepreneurship may require specific skills that are different from the 
vocational and technical skills taught in TVE, or the cognitive skills provided by general high 
schools. A more thorough investigation on the determinants of entrepreneurship, and how these 
determinants are related to different types of education, may provide some explanations for the 
findings of this subsection. Although this is not the focus of this dissertation study, it is 
worthwhile for future research. 
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5.2.3 Effects on union membership. 
Union members typically enjoy higher benefits and better Wang (2013). This subsection 
examines the effect of participating upper secondary TVE on union membership. The outcome 
variable is a binary indicator of being a union member. The baseline category of the outcome 
variable is non-union worker, as the analysis sample is restricted to employed people.  
The correlations in Appendix Table 5.3 show that union membership is positively related 
to working under formal contract and working fulltime. Union membership is also positively 
related to years-of-schooling, experience, and Chinese Communism Party membership. These 
relations are expected. Additionally, males and married people are more likely to be union 
members. People living in urban areas and those of municipality Hukou status are more likely to 
join the union. Furthermore, union members tend to have more children, and come from more 
selective family background, given the positive and significant correlation coefficients of 
parental education, parental employment, parental political affiliation, and urbanicity of 
residence at age 14. 
Table 5.20 below provides the results from OLS and Probit model. Both models have 
found that there is no difference in the likelihood of becoming a union member by participating 
in upper secondary TVE, compared with attending general high schools. This is consistent with 
direct comparison of share of union members by the two groups in Table 5.11. More years of 
education and experience are associated with higher likelihood of joining union. Unlike the 
pairwise correlation, the regression models do not find any gender difference in union 
membership. Chinese Communist Party members are more likely to join the union than members 
of other political parties or people without political affiliation. The OLS coefficient for 
Democratic Party is unreliable as it is calculated from one observation. Union members tend to 
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have municipality Hukou status. But there is no difference in union participation between urban, 
suburban, or rural residents. Furthermore, unlike in the correlation table, union participation does 
not differ by the number of children, or parental employment status, or parental political 
affiliation. Having more educated father is associated with higher likelihood of joining the union. 
However, there is no similar relation for mother’s educational levels. Lastly, self-reported social 
classes at age 14 are not related to union membership. 
Table 5.20: Effect of TVE on union membership, OLS and Probit 
  OLS   Probit   
  Coef. Std. Err. A.M.E. Std. Err. 
TVE 0.007 0.027 0.002 0.026 
Years of schooling 0.037** 0.007 0.037** 0.007 
Experience 0.025** 0.005 0.024** 0.005 
Experience squared 0.000** 0.000 0.000** 0.000 
Female -0.025 0.024 -0.033 0.024 
Married 0.059 0.038 0.073* 0.038 
Minority -0.045 0.056 -0.047 0.053 
     Political Party 
    Democratic 0.465** 0.104 ??? 
 CCP Youth League -0.131** 0.048 -0.109** 0.051 
General Public -0.149** 0.035 -0.133** 0.032 
     Hukou status 
    Provincial Capital -0.205** 0.067 -0.195** 0.073 
Prefecture-level city -0.167** 0.071 -0.161** 0.075 
County-level city -0.100 0.073 -0.098 0.079 
Rural -0.299** 0.072 -0.314** 0.075 
Other -0.269** 0.079 -0.288** 0.082 
     Urbanicity 
    Suburban 0.021 0.040 0.021 0.041 
Rural -0.027 0.059 0.008 0.058 
Other 0.372* 0.210 0.374* 0.166 
     # of children -0.008 0.027 0.002 0.024 
Father employed @ age 14 0.010 0.031 0.014 0.031 
Mother employed @ age 14 0.006 0.034 0.007 0.031 
Father a CCP member 0.028 0.031 0.022 0.028 
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Mother a CCP member 0.013 0.053 0.017 0.046 
     Residence @ age 14 
   County-level city -0.092** 0.038 -0.091** 0.036 
Prefecture-level city -0.015 0.045 -0.019 0.042 
Provincial capital -0.051 0.052 -0.046 0.049 
Other -0.234 0.152 -0.198 0.106 
     # of elder siblings 0.002 0.010 0.002 0.009 
# of younger siblings 0.025* 0.014 0.023* 0.013 
     Father educational level 
   Elementary school 0.044 0.049 0.038 0.043 
Middle school 0.062 0.054 0.055 0.047 
Upper secondary TVE 0.183** 0.066 0.175** 0.060 
General high school 0.111* 0.061 0.111* 0.057 
College and beyond 0.128* 0.072 0.123* 0.064 
     Mother educational level 
   Elementary school 0.036 0.036 0.036 0.033 
Middle school 0.037 0.043 0.030 0.040 
Upper secondary TVE 0.017 0.077 0.016 0.071 
General high school 0.031 0.061 0.035 0.057 
College and beyond -0.025 0.088 -0.031 0.074 
     SES @ age 14 
    level 2 -0.072 0.157 -0.080 0.168 
level 3 -0.059 0.151 -0.081 0.161 
level 4 -0.117 0.144 -0.126 0.156 
level 5 -0.112 0.137 -0.132 0.150 
level 6 -0.172 0.139 -0.201 0.152 
level 7 -0.118 0.139 -0.135 0.151 
level 8 -0.143 0.139 -0.161 0.151 
level 9 -0.015 0.141 -0.030 0.153 
level 10 -0.126 0.141 -0.145 0.153 
Notes: 
Dependent variable: binary indicator for being union member = 1, non-union = 0. Sample further restricted to 
individuals who were employed in 2008. 
Average marginal effects reported for Probit model. Robust standard errors reported for both models. 
Regression using dummies for provinces to control for province-fixed-effects. 
Baseline of Party is Chinese Communist Party (CCP). Baseline of Hukou status is municipality. Baseline of 
Urbanicity is urban. Baseline of residence @ 14 is rural. Baseline of parental education is no education. 
SES level @ age 14 is self-reported and coded as “1” (highest; baseline) – “10” (lowest). 
**: significant at 5% level; *: significant at 10% level. 
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Source: CGSS 2008, sample size N=1424. 
  
Table 5.21 below provides the IV estimate. Consistent with the OLS and Probit models, 
the IV model does not find any effect of TVE on union membership. Additionally, similar to 
previous IV estimations, the endogeneity test rules out the possible endogeneity bias for 
participation in TVE. The small standard errors in the OLS and Probit model suggest that the 
estimated no-effect on union membership is accurately measured zero. 
Table 5.21: Effect of TVE on union membership, IV 
Dependent variable Coef. IV: 1st-stage IV: Endogenous 






  Notes: 
Dependent variable: binary indicator for being union member = 1, non-union = 0. 
Model specification is the same as OLS and Probit model (see Table 5.20). Robust standard errors in 
parenthesis. 
Instrumental variable: entering upper secondary education after 1985. 
Sample further restricted to individuals who were employed in 2008. 
Endogeneity test using Wooldridge’s (1995) robust regression-based test. 
**: significant at 5% level; *: significant at 10% level. 
 
Table 5.22 below presents the subsample analysis by gender. For both gender subsamples, 
none of the models finds any statistically significant impact of TVE participation on union 
membership, which is consistent with results from whole-sample analysis. Endogeneity tests 
confirm that participation in TVE is exogenous for both genders. 
Table 5.22: Effects of TVE on union membership, by gender 
Gender OLS Probit (AME) IV IV: Endogenous 
Male 0.01 0.00 -0.12 No 
 (0.04) (0.04) (0.35)  
 
N=831 N=831 N=831  
 
    
Female 0.00 0.00 -0.91 No 
 (0.04) (0.03) (0.81)  
 
N=593 N=587 N=593  
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Notes: 
Dependent variable: binary indicator for being union member = 1, non-union = 0. Model specification 
same as whole sample analysis (see Table 5.20). Sample further restricted to individuals who were 
employed in 2008. 
Regression coefficients presented for OLS and IV models, Average Marginal Effects presented for Probit 
model. Robust standard errors in parentheses. 
Instrumental variable: entering upper secondary education after 1985. 
Endogeneity test using Wooldridge’s (1995) robust regression-based test. 
**: significant at 5% level; *: significant at 10% level. 
 
 Lastly, Table 5.23 specifically looks into whether the secondary specialized schools 
affect union membership differently than the other types of vocational schools. It turns out that 
despite being more selective among all types of TVE, secondary specialized schools do not have 
any measurable impact on union participation. Neither do vocational high schools or skilled-
workers’ schools. However, these results may suffer from potential endogeneity bias, as there is 
no IV estimate to compare and conduct test of endogeneity.  
Table 5.23: Effects of TVE on union membership, by types of TVE 
Type of TVE OLS (Coef.) Probit (AME) 
SSS 0.01 0.00 
 
(0.03) (0.03) 
   VHS & SWS 0.00 0.00 
 
(0.04) (0.04) 
Dependent variable:  binary indicator for being union member = 1, non-union = 0. Control covariates 
same as whole sample analysis, see Table 5.20. Average Marginal Effects presented for Probit model. 
Robust standard errors in parentheses. Sample further restricted to individuals who were employed in 
2008. 
SSS = Secondary Specialized Schools; VHS = Vocational High Schools; SWS = Skilled-Workers 
Schools. **: significant at 5% level; *: significant at 10% level. 
Source: CGSS 2008. Sample size N = 1424. 
 
 In summary, this subsection has found no effect on union membership by participating in 
upper secondary TVE, compared to attending general high schools. The lack of effect is 
consistent across genders and different types of TVE. Maybe union membership is not 
determined by what type of upper secondary education one attended, but is determined by some 
other factors, such as political affiliation. The All-China Federation of Trade Unions – the 
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umbrella organization of all regional federations and industrial unions in China – has strong 
political attachment with the Chinese Communist Party. In all regression models, Chinese 
Communist Party members are significantly more likely to join union. In addition, union 
participation may be determined by other unobserved factors that are unrelated to TVE 
participation. For instance, union membership may be more prevalent in certain industries or 
occupations. A simple χ2-test confirms that union participation is significantly different across 
occupations. However, finding the determinants of union membership is not the focus of this 
dissertation study. As long as these factors do not cause endogeneity bias to participation in TVE, 
I can conclude that there is no difference in union participation between TVE and general high 
school students. 
 
5.2.4 Effects on working under formal contract. 
 Being a contracted labor generally means higher job security, as well as better benefits 
and welfare. This subsection examines the effects of participation in upper secondary TVE on 
working under formal contract. The outcome variable is a binary indicator for working under 
formal contract. The analysis sample is conditional on being employed in 2008, and is further 
restricted to individuals with valid information on contract status. Therefore, the reference group 
for the outcome variable is working without formal contract. The direct comparison between 
general high school students and TVE participants show that the latter group is less likely to be 
contracted labor, but the difference is only significant at 10% level. However, the correlation 
coefficient in Appendix Table 5.3 does not pick up this difference and shows that participation in 
TVE is not related to working under formal contract. Furthermore, the correlation coefficients 
suggest that contracted labors tend to have more education but less experience. They are also 
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more likely to have municipality Hukou status and live in urban areas. They tend to have fewer 
children and siblings, and have more selective family background, judging from the positive 
correlation coefficients of parental employment, parental education, and urbanicity of residence 
at age 14. However, the likelihood of being contracted labor is not related to gender, ethnicity, 
marital status, or political affiliation. 
 Table 5.24 below provides the OLS and Probit estimations of the effect of TVE on 
working under formal contract. Both models have found that there is no difference in the 
probability of working under formal contract between participants of upper secondary TVE and 
general high school students. Furthermore, schooling and experience are not related to formal 
contract. Although simple pairwise correlation does not find any relation between gender and the 
outcome, the regression models have found that females are about 5 percentage-points less likely 
to work under formal contract than males. Ethnicity, marital status, and political affiliation 
remain unrelated to formal contract status. People with rural and county-level city Hukou status 
are less likely to be contracted labor compared with those with municipality or provincial capital 
Hukou. Similarly, people living in rural areas also tend to work without formal contracts 
compared with urban residents. Number of children is negatively associated with working under 
formal contract. Finally, there is some evidence that contracted labors tend to have more 
educated parents, father specifically.  However, none of the other family background covariates 
are statistically significant. 





   Coef. Std. Err. A.M.E. Std. Err. 
TVE -0.001 0.030 -0.005 0.028 
Years of schooling 0.003 0.007 0.004 0.007 
Experience 0.006 0.006 0.005 0.006 
Experience squared 0.000 0.000 0.000 0.000 
Female -0.051* 0.026 -0.051** 0.025 
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Married 0.027 0.041 0.028 0.040 
Minority 0.083 0.061 0.083 0.060 
     Political Party 
    Democratic 0.016 0.097 
  CCP Youth League -0.043 0.051 -0.047 0.050 
General Public -0.028 0.033 -0.028 0.031 
     Hukou status 
    Provincial Capital -0.035 0.065 -0.047 0.062 
Prefecture-level city -0.091 0.063 -0.096 0.064 
County-level city -0.168** 0.066 -0.180** 0.067 
Rural -0.194** 0.071 -0.201** 0.072 
Other -0.181** 0.089 -0.191** 0.089 
     Urbanicity 
    Suburban -0.079 0.050 -0.075 0.049 
Rural -0.123* 0.067 -0.113* 0.066 
Other 0.129 0.243 0.082 0.159 
     # of children -0.066** 0.032 -0.056** 0.029 
Father employed @ age 14 0.019 0.037 0.018 0.033 
Mother employed @ age 14 -0.015 0.034 -0.013 0.033 
Father a CCP member 0.022 0.031 0.019 0.030 
Mother a CCP member -0.088 0.057 -0.094* 0.052 
     Residence @ age 14 
   County-level city -0.013 0.044 -0.013 0.039 
Prefecture-level city -0.036 0.048 -0.037 0.045 
Provincial capital -0.046 0.054 -0.048 0.057 
Other -0.038 0.173 -0.052 0.168 
     # of elder siblings -0.021* 0.011 -0.020 0.010 
# of younger siblings -0.011 0.015 -0.011 0.014 
     Father educational level 
   Elementary school 0.074 0.057 0.069 0.055 
Middle school 0.103* 0.061 0.099* 0.059 
Upper secondary TVE 0.064 0.075 0.065 0.071 
General high school 0.082 0.070 0.077 0.068 
College and beyond 0.110 0.074 0.120* 0.072 
     Mother educational level 
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Elementary school -0.046 0.039 -0.037 0.035 
Middle school -0.032 0.047 -0.026 0.043 
Upper secondary TVE -0.099 0.074 -0.096 0.073 
General high school -0.042 0.062 -0.034 0.061 
College and beyond -0.008 0.081 0.009 0.083 
     SES @ age 14 
    level 2 -0.062 0.181 -0.067 0.159 
level 3 0.074 0.169 0.046 0.149 
level 4 0.071 0.161 0.060 0.141 
level 5 0.069 0.155 0.059 0.134 
level 6 -0.003 0.158 -0.018 0.137 
level 7 0.013 0.156 0.003 0.136 
level 8 0.046 0.157 0.035 0.136 
level 9 0.064 0.158 0.047 0.137 
level 10 -0.046 0.160 -0.051 0.140 




Dependent variable: binary indicator for working under formal contract = 1, working without formal contract = 0. 
Sample further restricted to individuals who were employed in 2008. 
Average marginal effects reported for Probit model. Robust standard errors reported for both models. 
Regression using dummies for provinces to control for province-fixed-effects. 
Baseline of Party is Chinese Communist Party (CCP). Baseline of Hukou status is municipality. Baseline of 
Urbanicity is urban. Baseline of residence @ 14 is rural. Baseline of parental education is no education. 
SES level @ age 14 is self-reported and coded as “1” (highest; baseline) – “10” (lowest). 
**: significant at 5% level; *: significant at 10% level. 
Source: CGSS 2008. 
 
 Table 5.25 provides the IV estimate. The coefficient is still insignificant. The first-stage 
F-test shows that the IV is not particularly strong, despite being statistically significant in the 
first-stage regression. Additionally, the endogeneity test proves that participation in TVE is 
exogenous in the OLS and Probit models. Although both the OLS and Probit models fail to 
identify any effect of TVE on working under formal contract, the relatively small standard errors 
suggest that the no-effect is unlikely due to lack of statistical power. 
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Table 5.25: Effect of TVE on working under formal contract, IV 
Dependent variable Coef. IV: 1st-stage IV: Endogenous 






  Notes: 
Dependent variable: binary indicator for working under formal contract = 1, working without formal 
contract = 0. 
Model specification is the same as OLS and Probit model (see Table 5.24). Robust standard errors in 
parenthesis. 
Instrumental variable: entering upper secondary education after 1985. 
Sample further restricted to individuals who were employed in 2008. 
Endogeneity test using Wooldridge’s (1995) robust regression-based test. 
**: significant at 5% level; *: significant at 10% level. 
 
 Table 5.26 presents the subsample analysis by gender. Both the OLS and Probit models 
find that TVE increases females’ chances of working under formal contract by about 7 
percentage-points. But at the same time, it reduces males’ likelihood of being contracted labor by 
6 percentage-points. Only the Probit model finds statistically significant effects for both genders 
at 10% level. Although the IV estimates are insignificant for both genders, the endogeneity tests 
suggest that TVE participations in both genders are exogenous. Therefore, OLS and Probit 
estimates are unbiased. Given the binary nature of the outcome variable, Probit estimate is 
preferred. The 7-percentage-point effect for women is large enough to cover the 5-percentage-
point gender gap in contract status measured in Table 5.24. 
Table 5.26: Effects of TVE on working under formal contract, by gender 
Gender OLS Probit (AME) IV IV: Endogenous 
Male -0.06 -0.06* 0.10 No 
 (0.04) (0.04) (0.32)  
 
N=715 N=711 N=715  
 
    
Female 0.08 0.07* 1.68 No 
 (0.05) (0.04) (2.02)  
 
N=533 N=529 N=533  
Notes: 
Dependent variable: binary indicator for working under formal contract = 1, working without 
formal contract = 0. Model specification same as whole sample analysis (see Table 5.24). 
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Sample further restricted to individuals who were employed in 2008. 
Regression coefficients presented for OLS and IV models, Average Marginal Effects presented 
for Probit model. Robust standard errors in parentheses. 
Instrumental variable: entering upper secondary education after 1985. 
Endogeneity test using Wooldridge’s (1995) robust regression-based test. 
**: significant at 5% level; *: significant at 10% level. 
 
Finally, Table 5.27 looks at the effect on working under formal contract by participating 
in specific types of TVE. Although neither OLS nor Probit model has found any significant 
effects for any type of TVE, given the heterogeneous effects across genders shown in Table 5.26, 
it is possible that the overall no-effects for the types of TVE is due to offsetting effects for males 
and females. In Table 5.28 I examine the same models for each gender. The results show that for 
both genders, participation in vocational high schools or skilled-workers’ schools do not affect 
the likelihood of working under formal contract, compared with attending general high schools. 
Attending secondary specialized schools is associated with 13 percentage-point higher likelihood 
of being contracted labor for females. For males, secondary specialized school students tend to 
be 7 percentage-points less likely to work under formal contract, compared with their general 
high school counterparts. However, results in Table 5.27 and 5.28 should be interpreted with 
caution, as they may suffer from potential endogeneity bias. 
Table 5.27: Effects of TVE on working under formal contract, by types of TVE 
Type of TVE OLS (Coef.) Probit (AME) 
SSS 0.02 0.01 
 
(0.04) (0.03) 
   VHS & SWS -0.03 -0.03 
 
(0.05) (0.04) 
   N 1248 1247 
Dependent variable:  binary indicator for working under formal contract = 1, working without 
formal contract = 0. Control covariates same as whole sample analysis, see Table 5.24. Average 
Marginal Effects presented for Probit model. Robust standard errors in parentheses. Sample 
further restricted to individuals who were employed in 2008. 
SSS = Secondary Specialized Schools; VHS = Vocational High Schools; SWS = Skilled-
Workers Schools. **: significant at 5% level; *: significant at 10% level. 
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Source: CGSS 2008. 
 
Table 5.28: Effects of TVE on working under formal contract, by 
types of TVE and gender 
Gender Type of TVE OLS (Coef.) Probit (AME) 
Male SSS -0.08 -0.07* 
  
(0.05) (0.04) 
    
 
VHS & SWS -0.04 -0.04 
  
(0.07) (0.06) 
    
 
N 715 711 
    Female SSS 0.13** 0.13** 
  
(0.05) (0.05) 
    
 
VHS & SWS -0.04 -0.04 
  
(0.07) (0.06) 
      N 533 529 
Dependent variable:  binary indicator for working under formal contract = 1, 
working without formal contract = 0. Control covariates same as whole sample 
analysis, see Table 5.24. Average Marginal Effects presented for Probit model. 
Robust standard errors in parentheses. Sample further restricted to individuals 
who were employed in 2008. 
SSS = Secondary Specialized Schools; VHS = Vocational High Schools; SWS 
= Skilled-Workers Schools. **: significant at 5% level; *: significant at 10% 
level. 
Source: CGSS 2008. 
 
 In conclusion, this subsection has found no overall effect of participating in TVE on the 
likelihood of working under formal contract, relative to attending general high schools. This is 
mainly due to the opposite and offsetting effects on the two genders. Specifically, TVE leads to 
greater chance of being contracted labor for females, but reduces male participants’ likelihood of 
getting formal contract. This pattern is more pronounced in secondary specialized schools, which 
is the most selective type of TVE. While the reason behind this heterogeneous gender effects is 
unclear at this moment, the pattern itself may indicate that participation in TVE, and secondary 
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specialized schools specifically, may improve gender equality. Females in the labor market are 
typically more vulnerable to job instability due to maternity leaves. Having the protection of 
formal contracts means higher job security for female TVE participants. 
 
5.3 Robustness Analyses 
 In this section, I perform robustness analyses to check if the previous results on the two 
Tiers of labor market outcomes change under different estimation method, model specifications, 
and analysis samples. 
 
5.3.1 Estimation using propensity score matching. 
 In the main analysis, most of the endogeneity tests show that participation in TVE is 
exogenous conditional on the group of control covariates. Now that the conditional independence 
assumption is satisfied, the first group of robust analysis intends to use propensity score 
matching method to see if the results in the main analysis changes using non-parametric 
approach on matched treatment and control sample. 
 The propensity score model has the same specification as the IV first-stage, except it is 
estimated using Probit regression. This model has been proved to leave no unmeasured 
confounders in most cases, and hence satisfies the first key assumption of propensity score 
models that (Y(1), Y(0))   |   D | X, or the treatment assignment is independent of the potential 
outcomes conditional on all the covariates (Rosenbaum & Rubin, 1983). After estimating the 
parameters of the propensity model, a propensity score of participating TVE is calculated for 
each observation. In order to satisfy the common support assumption, 0 < P (D = 1 | X) < 1, 
individuals with extreme propensity scores are dropped from the analysis sample. This process 
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will lead to slightly smaller sample sizes for propensity score matching estimates. However, this 
trivial difference is mostly harmless (Bryson, Dorsett, & Purdon, 2002). Graph 5.1a and 5.1b 
below presents the estimated density plots of the predicted probabilities for TVE participants to 
attend TVE and the predicted probabilities for general high school students to attend TVE. Graph 
5.1a uses the earnings sample, while Graph 5.1b is based on the employment sample. In both 
graphs, there is not too much mass concentrated around 0 or 1, and the densities for both TVE 
and general high school students have most of their mass in areas where they overlap with each 
other. Therefore, there is no evidence that the common support assumption is violated. 
 
Graph 5.1a: Overlap of propensity score, earnings sample 
 
Notes:  
Analysis sample based on earnings sample, and excluding the observations that do 
not have common support. Sample size N = 1723. 
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Graph 5.1b: Overlap of propensity score, employment sample 
 
Notes: 
Analysis sample based on employment sample, and excluding the observations that do not have common 
support. Sample size N = 2145. 
GHS = General High Schools. Source: CGSS 2008. 
  
Table 5.29 below presents the results from the propensity score matching (PSM) model 
and inverse probability of treatment weighting (IPW) using the propensity score, as well as the 
likelihood ratio test to check for covariate balance. The likelihood ratio (LR) test is a join 
significance test for all covariates after a Probit regression on matched sample. Failure to reject 
the null hypothesis is equivalent to concluding that the covariates are overall balanced between 
treatment and control groups, conditional on the estimated propensity score (Sianesi, 2004). The 
p-values in the table below are both greater than 0.10. This means that the LR tests fail to reject 
the null hypothesis, at 10% significance level, that covariates are balanced in matched samples 
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Table 5.29: Tier 1 labor market outcomes, propensity score methods 
Dependent variable PSM IPW LR test (p-value) 














Propensity score matching using nearest 1 neighbor. 
Robust standard errors in parentheses, calculations follow Abadie & Imbens (2006, 
2011, 2012). 
**: significant at 5% level; *: significant at 10% level. 
Source: CGSS 2008. 
  
 Both models in Table 5.29 have found that participation in upper secondary TVE does 
not lead to different earnings compared with attending general high schools. However, TVE 
students are about 6-7 percentage-points more likely to be employed than their general high 
school counterparts. The estimated employment effect is consistent with the results in the main 
analysis. Although the no-effect on earnings is different from the 7% positive effect estimated 
using OLS, the latter estimation is only significant at 10% level. 
 Next, I further examine heterogeneous effects on Tier 1 outcomes by gender using 
propensity score methods. Graph 5.2a and 5.2b display the overlap of propensity scores between 
treatment and control groups by genders for earnings sample. In both gender subsamples, there is 
no evidence of violation of common support. Graph 5.3a and 5.3b produce the same overlap 
check for both genders on the employment sample. Same conclusion is reached that there is no 
violation of common support assumption. 
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Graph 5.2a: Overlap of propensity scores, male earnings subsample. 
 
Notes: Analysis sample based on earnings sample, and excluding the 
observations that do not have common support. Sample size N = 970. 
GHS = General High Schools. Source: CGSS 2008. 
 
Graph 5.2b: Overlap of propensity scores, female earnings subsample. 
 
Notes: Analysis sample based on earnings sample, and excluding the 
observations that do not have common support. Sample size N = 753. 
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 Graph 5.3a: Overlap of propensity scores, male employment subsample. 
 
Notes: 
Analysis sample based on employment sample, and excluding the 
observations that do not have common support. Sample size N = 1145. 
GHS = General High Schools. Source: CGSS 2008. 
 
 Graph 5.3b: Overlap of propensity scores, female employment subsample. 
 
Notes: 
Analysis sample based on employment sample, and excluding the 
observations that do not have common support. Sample size N = 1000. 
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 Table 5.30 below presents the gender subsample analysis on Tier 1 labor market 
outcomes using propensity score methods. First of all, the likelihood ratio tests for all matched 
samples are statistically insignificant, suggesting that covariates are balanced in all models. 
Second, neither model has found any significant earnings effect for males or females. However, 
the propensity score model for female earnings effect does not satisfy conditional independent 
assumption, since the endogeneity test in main analysis has identified that some unobservable 
factors are related to both earnings and participation in TVE for females. In the next subsection, I 
will examine whether the sources of endogeneity can be accounted for by including occupational 
variables. In terms of employment effects, the results are consistent with main analysis using 
OLS that females benefit from attending upper secondary TVE with about 8-9 percentage-points 
higher employment rate compared with attending general high schools. The magnitudes of the 
effects are slightly smaller than OLS estimates, though. 
Table 5.30: Tier 1 labor market outcomes by gender, propensity score methods 
Dependent variable PSM IPW LR test (p-value) 
Males: 














    Females: 














Propensity score matching using nearest 1 neighbor. 
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Robust standard errors in parentheses, calculations follow Abadie & Imbens (2006, 2011, 2012). 
**: significant at 5% level; *: significant at 10% level. 
Source: CGSS 2008. 
 
 Graph 5.4 below displays the overlap of propensity scores for general high school and 
TVE students in the analysis sample for Tier 2 labor market outcomes. Once again, no violation 
of common support assumption is observed.  
Graph 5.4: Overlap of propensity score, Tier 2 sample. 
 
Notes: Analysis sample based on Tier 2 labor market outcome sample, 
restricted to employed people in 2008, and excludes the observations that 
do not have common support. Sample size N = 1423. 
GHS = General High Schools. Source: CGSS 2008. 
 
 Table 5.31 provides the estimates of the effects on Tier 2 labor market outcomes using 
propensity score models, as well as the likelihood ratio test for covariate balance. The likelihood 
ratio tests suggest that for all models the covariates are balanced between TVE participants and 
their matched general high school students. The results from both propensity score matching and 
inverse probability weighting show that there are no differences in the probabilities of being self-
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secondary TVE relative to attending general high schools. These findings are consistent with the 
main analyses using OLS and Probit models. Regarding the likelihood of being employed 
fulltime, the PSM models has found a 5 percentage-point effect for TVE participants at 10% 
significance level. The magnitude of the effect is slightly bigger than the finding in main analysis, 
which is also statistically significant at 10% level. However, the IPW model estimate is 
statistically insignificant. 
Table 5.31: Tier 2 labor market outcomes, propensity score methods 
Dependent variable PSM IPW LR test (p-value) 




























    Notes: 
Propensity score matching using nearest 1 neighbor. 
Robust standard errors in parentheses, calculations follow Abadie & Imbens (2006, 2011, 
2012). 
**: significant at 5% level; *: significant at 10% level. 
Source: CGSS 2008. 
 
 Next, I examine the Tier 2 labor market outcomes by gender. Graph 5a and 5b below 
provide the overlap of propensity scores in the male and female subsamples. Both plots display 
enough overlap of the propensity scores between the treatment and control group, and no 
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concentration of propensity score around the extreme values. Therefore, common support 
assumption is not violated. 
Graph 5.5a: Overlap of propensity score, Tier 2 male subsample. 
 
Notes: Analysis sample based on Tier 2 labor market outcome sample, 
restricted to employed people in 2008, and excludes the observations that do 
not have common support. Sample size N = 1423. 
GHS = General High Schools. Source: CGSS 2008. 
 
Graph 5.5b: Overlap of propensity score, Tier 2 female subsample. 
 
Notes: Analysis sample based on Tier 2 labor market outcome sample, 
restricted to employed people in 2008, and excludes the observations 
that do not have common support. Sample size N = 1423. 
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 Table 5.32 below presents the results from propensity score methods for both genders. 
First of all, the likelihood ratio tests suggest that covariates are balanced for all matched 
subsamples. Second, in terms of the effect of TVE on fulltime employment, the propensity score 
model estimates for both samples are closer to the OLS results in the main analysis. Specifically, 
the IPW model has found in males 4.5 percentage-points higher probability of being employed 
fulltime after attending TVE relative to general high schools. However, neither model identifies 
any effect for females on fulltime employment. Third, for entrepreneurship, the PSM model has 
identified a statistically significant 8 percentage-points lower likelihood for female TVE 
participants. Estimations for the male subsample confirm the no-effect findings in the main 
analysis. Fourth, the general no-effects finding on union membership is consistent with main 
analysis. Lastly, the offsetting effects for the two genders on working under formal contract in 
the main analysis are also present here. Specifically, participating in TVE increases females’ 
likelihood of obtaining formal contract by about 10 percentage-points, but reduces the likelihood 
for males by about 9 percentage-points. The magnitudes of these effects are slightly larger than 
those in the main analysis. Furthermore, the effect for males is more statistically significant. 
Table 5.32: Tier 2 labor market outcomes by gender, propensity score methods 
  Males     Females     
Dependent variable PSM IPW 
LR test 
(p-value) PSM IPW 
LR test 
(p-value) 
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Propensity score matching using nearest 1 neighbor. 
Robust standard errors in parentheses, calculations follow Abadie & Imbens (2006, 2011, 
2012). 
**: significant at 5% level; *: significant at 10% level. 
Source: CGSS 2008. 
 
 In summary, the propensity score methods in this subsection have found results 
consistent with the main analysis in general. Some small but noticeable differences include the 
insignificant earnings effect found in this robustness analysis, which is marginally significant in 
the main analysis. Additionally, the PSM has found a significant negative effect of TVE on 
women’s entrepreneurship, which is absent in the main analysis. 
 
5.3.2 Occupational controls. 
 In the main analysis, when estimating the earnings effect for women, the endogeneity test 
has found evidence of unobservable factors that are related to both participation in TVE and 
earnings. One potential source of endogeneity is job-related characteristics, such as occupation, 
ownership of the company, and union membership. If female TVE participants are more likely 
than their general high school counterparts to working in certain occupations, or in companies of 
certain type of ownership, or to joining the union, and further if these factors are also 
determinants of one’s earnings, then omitting these factors in the wage equation will lead to 
endogeneity bias. This subsection specifically checks whether the inclusion of additional 
occupational control variables could eliminate the endogeneity bias, and how this affects the 
estimated effects of TVE participation. The variable for occupation is a categorical variable of 
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ten categories, each corresponding to one International Standard Classification of Occupations 
(ISCO-88) major group.3 Type of ownership is a categorical variable with 7 categories 
representing the typical types of ownership in China.4  
 Table 5.33 below presents the OLS estimates on the effects of TVE on earnings for 
females. The analysis sample is the same as in the main analysis, except being further restricted 
to females with non-missing occupational variables. The results from the two models are very 
similar. The sample selection term in the Heckman model is insignificant, suggesting no 
identifiable sample selection issue using OLS model. According to the OLS model, the 
coefficient of participating in TVE is about 6%, which is about half of the coefficient in the main 
analysis for females, and the coefficient becomes statistically insignificant with the control for 
occupation-related variables. Furthermore, occupation categories are all significant predictors of 
earnings. Specifically, legislators, officials, and managers are the occupation associated with the 
highest earnings, followed by technicians and associate professional. Skilled agricultural and 
fishery workers tend to have the lowest earnings. In addition to occupations, union membership 
is statistically significant predictor of earnings. Joining the union is associated with 24% higher 
earnings for the females. Lastly, company ownership is not related to earnings.  





   Coef. Std. Err. Coef. Std. Err. 
TVE 0.060 0.057 0.074 0.057 
Years of schooling 0.065** 0.018 0.070** 0.017 
Experience -0.014 0.012 -0.012 0.009 
Experience squared 0.000 0.000 0.000 0.000 
Married -0.021 0.075 
  !!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!3!1) Legislators, senior officials and managers; 2) Professionals; 3) Technicians and associate professionals; 4) 
Clerks; 5) Service workers and shop and market sales workers; 6) Skilled agricultural and fishery workers; 7) Craft 
and related trades workers; 8) Plant and machine operators and assemblers; 9) Elementary occupations; 10) Armed 
forces.!4 1) State owned, 2) collectively owned, 3) privately owned, 4) companies of Hong Kong, Macau, and Taiwan 
ownership, 5) Foreign ownership, 6) Joint venture, and 7) other ownership. 
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Minority 0.025 0.085 0.043 0.118 
     Political Party 
    Democratic 0.460* 0.252 0.554 0.482 
CCP Youth League -0.119 0.116 -0.135 0.112 
General Public -0.012 0.083 -0.017 0.077 
     Union member 0.204** 0.064 0.235** 0.076 
     Hukou status 
    Provincial Capital -0.053 0.153 -0.045 0.150 
Prefecture-level city -0.216 0.157 -0.218 0.150 
County-level city -0.499** 0.187 -0.506** 0.163 
Rural -0.277 0.177 -0.272* 0.163 
Other -0.190 0.213 -0.186 0.188 
     Urbanicity 
    Suburban -0.143 0.103 -0.151 0.095 
Rural -0.555** 0.145 -0.519** 0.127 
Other -1.244** 0.267 -1.167** 0.360 
     # of children 0.042 0.068 
  
     Occupation 
    Professionals -0.249** 0.116 -0.258 0.100** 
Technicians and associate professionals -0.328** 0.139 -0.338 0.110** 
Clerks -0.380** 0.135 -0.409 0.132** 
Service workers and shop and market sales 
workers -0.425** 0.125 -0.440 0.109** 
Skilled agricultural and fishery workers -0.856** 0.255 -0.767 0.488 
Craft and related trade workers -0.373** 0.162 -0.392 0.137** 
Plant and machine operators and 
assemblers -0.544** 0.135 -0.553 0.131** 
Elementary occupations -0.233* 0.139 -0.244 0.131* 
     Ownership 
    Collectively owned -0.144 0.092 -0.161 0.093* 
Privately owned 0.029 0.076 0.034 0.067 
Hong Kong, Macau, Taiwan company -0.389 0.540 -0.405 0.219* 
Foreign company 0.091 0.159 0.123 0.174 
Joint venture 0.095 0.172 0.083 0.267 
Other -0.235 0.240 -0.212 0.229 
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Father employed @ age 14 -0.125* 0.070 -0.114* 0.067 
Mother employed @ age 14 -0.024 0.070 -0.027 0.066 
Father a CCP member 0.060 0.068 0.058 0.063 
Mother a CCP member 0.070 0.112 0.082 0.117 
     Residence @ age 14 
   County-level city 0.184* 0.098 0.167* 0.090 
Prefecture-level city 0.153 0.093 0.143 0.092 
Provincial capital 0.052 0.088 0.053 0.099 
Other 0.093 0.272 0.131 0.394 
     # of elder siblings -0.004 0.021 -0.004 0.021 
# of younger siblings 0.018 0.029 0.012 0.026 
     Father educational level 
   Elementary school -0.067 0.103 -0.060 0.094 
Middle school -0.009 0.105 0.004 0.108 
Upper secondary TVE -0.078 0.127 -0.087 0.140 
General high school 0.103 0.127 0.112 0.122 
College and beyond 0.209 0.148 0.206 0.138 
     Mother educational level 
   Elementary school 0.081 0.083 0.092 0.073 
Middle school 0.203** 0.089 0.208** 0.090 
Upper secondary TVE -0.108 0.155 -0.092 0.152 
General high school -0.050 0.119 -0.053 0.124 
College and beyond 0.073 0.158 0.032 0.187 
     SES @ age 14 
    level 2 -0.461 0.282 -0.480 0.362 
level 3 0.110 0.227 0.104 0.348 
level 4 -0.102 0.215 -0.097 0.340 
level 5 -0.123 0.204 -0.140 0.331 
level 6 -0.123 0.207 -0.127 0.331 
level 7 -0.120 0.207 -0.133 0.332 
level 8 -0.009 0.211 -0.010 0.329 
level 9 -0.222 0.213 -0.219 0.330 
level 10 -0.213 0.209 -0.237 0.339 
     Inverse Mills Ratio 




Regression using dummies for provinces to control for province-fixed-effects. 
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Heckman two-step corrections using # of children and marital status to fulfill exclusion restriction in the first 
stage. 
Baseline of Party is Chinese Communist Party (CCP). Baseline of Hukou status is municipality. Baseline of 
Urbanicity is urban. Baseline of Occupation is Legislators, senior officials and managers. Baseline of Ownership 
is state owned. Baseline of Residence @ age 14 is municipality. Baseline of parental education is no education. 
Self-reported SES level @ age 14, “1” (highest; baseline) – “10” (lowest) 
Robust standard errors reported. 
**: significant at 5% level; *: significant at 10% level. 
Source: CGSS 2008, sample size N=705. 
 
 Table 5.34 below provides the instrumental variable estimation of the earnings effect for 
women. The coefficient of TVE is large but statistically insignificant, which is consistent with 
the main analysis for females. What is important is the endogeneity test, which suggests that 
after controlling for the occupation-related variables, participation in TVE is exogenous. 
However, the Wooldridge’s robust regression-based test is marginally significant at 10% level. 
Hence, there is still some evidence of remaining sources of endogeneity.  
Table 5.34: Effects of TVE on earnings for females, IV 





IV: 1st stage F=4.56 
IV: Endogenous p=0.095 
Dependent variable: natural log of annual earnings in 2008. 
Instrumental variable: entering upper secondary education after 
1985. Robust standard errors in parenthesis. 
Endogeneity test using Wooldridge’s (1995) robust regression-
based test. 
**: significant at 5% level; *: significant at 10% level. 
 
 The above OLS and IV results with additional occupational controls may have suggested 
that the estimated 13% earnings effect for females in the main analysis is over-estimated due to 
omitted variable bias. However, the different results with the introduction of additional 
occupational controls could also be due to difference in sample, as the introduction of 
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occupational controls reduces the female subsample from 755 to 705 observations. Table 5.35 
below specifically examines the difference in means between the 705 observations used in the 
female earnings sample with occupational controls (column (b)), and the 50 observations 
dropped due to missing values in occupational controls (column (a)). Standardized percentage 
bias and t-test t-statistics are presented as measures of differences in means. Standardized 
percentage bias greater than 10% is considered non-negligible difference between the two 
samples. As Table 5.35 shows, the two groups of observations are different across most of the 
variables. Especially, the observations dropped due to missing values in occupational variables 
are more likely to have attended general high schools, and they also have significantly lower 
earnings compared with the analysis sample. Excluding these people from the analysis sample is 
equivalent to introducing a positive selection bias into the control group, which will 
consequently lower the estimated effect of TVE on earnings. To examine how much the sample 
difference changes the estimated effect of TVE on earnings, I apply the OLS and IV regressions 
on earnings in the main analysis (without occupational controls) to this restricted female 
subsample, results are reported in Table 5.36 below. The estimated earnings effect from OLS is 
smaller than the 13% for females in the main analysis, and is barely significant at 10% level 
(p=0.097). Furthermore, the endogeneity test shows that participation in TVE is exogenous in 
this restricted sample, even without controls on occupation-related variables. 
Table 5.35: Comparison of female earnings samples 
  Mean  Standardized  
% bias 
  
Variable (a) (b) t-statistics 
Annual earnings 10305 20916 -58.8 -4.34 
TVE 0.12 0.31 -47.8 -2.88 
After 1985 0.38 0.54 -32.7 -2.22 
Years of schooling 11.46 12.87 -60.4 -4.45 
Potential experience 22.46 18.70 30.7 2.11 
Married 0.86 0.78 21.8 1.39 
Minority 0.14 0.06 28.6 2.43 
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Member of CCP 0.20 0.14 15 1.09 
     Hukou status 
    Municipality 0.08 0.17 -27 -1.64 
Provincial capital 0.10 0.22 -32.7 -1.99 
Prefecture-level city 0.12 0.30 -44.3 -2.68 
County-level city 0.08 0.15 -22.1 -1.36 
Rural 0.52 0.12 94.5 8.08 
     Residence 
    Suburban 0.14 0.10 10.6 0.77 
Rural 0.48 0.05 109 11.48 
Other 0.02 0.01 11.1 0.99 
     # of children 1.46 0.89 68.6 5.51 
     Father employed @ age 14 0.30 0.66 -76.4 -5.16 
Mother employed @ age 14 0.20 0.40 -43.6 -2.76 
Father a CCP member 0.12 0.24 -31.8 -1.96 
Mother a CCP member 0.08 0.06 8.6 0.63 
     Residence @ age 14 
   Rural 0.68 0.31 79.4 5.47 
County-level city 0.18 0.18 -0.8 -0.05 
Prefecture-level city 0.06 0.23 -48.6 -2.77 
Provincial capital 0.08 0.28 -53.3 -3.08 
     # of elder siblings 2.10 1.15 57.6 4.64 
# of younger siblings 1.24 1.04 15.7 1.17 
     Father educational level 
   Elementary school 0.36 0.32 7.7 0.53 
Middle school 0.26 0.30 -9 -0.61 
Upper secondary TVE 0.00 0.06 -36.9 -1.84 
General high school 0.10 0.14 -12 -0.78 
College and beyond 0.04 0.08 -15.1 -0.92 
     Mother educational level 
   Elementary school 0.26 0.35 -20.2 -1.34 
Middle school 0.14 0.25 -27.2 -1.71 
Upper secondary TVE 0.02 0.04 -11.6 -0.7 
General high school 0.08 0.08 0.7 0.05 
College and beyond 0.02 0.03 -5.4 -0.35 
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     SES @ age 14 
    level 1 0.02 0.01 12.7 1.21 
level 2 0.00 0.02 -21.5 -1.08 
level 3 0.04 0.04 2.4 0.17 
level 4 0.02 0.06 -21.9 -1.25 
level 5 0.22 0.23 -2 -0.14 
level 6 0.10 0.15 -14.8 -0.95 
level 7 0.10 0.15 -14 -0.9 
level 8 0.18 0.15 8.7 0.62 
level 9 0.12 0.12 -0.2 -0.01 
     N 50 705     
Notes: 
a: Observations dropped due to missing values in occupational controls. 
b: Female earnings subsample, with occupational controls (same sample used in Table 
5.33 & 5.34). 
 
Table 5.36: Effects of TVE on earnings for females, using 
restricted female subsample 
Dependent variable OLS IV 
ln(earnings) 0.09* 1.20 
 
(0.06) (0.84) 
   N 705 705 
IV: 1st stage 
 
F=5.24 
IV: Endogenous   No 
Notes: 
Dependent variable: natural log of annual earnings in 2008. Model specification 
same as in main analysis, without occupational variables (see Table 5.3). 
Instrumental variable: entering upper secondary education after 1985. Robust 
standard errors in parenthesis. 
Analysis sample same as Table 5.33, conditional on individuals with non-
missing occupational control variables. 
Endogeneity test using Wooldridge’s (1995) robust regression-based test. 
**: significant at 5% level; *: significant at 10% level. 
 
 Therefore, the analyses in the above two tables have shown that adding occupational 
controls to the regression model in the main analysis for females leads to using a more restricted 
female subsample that is noticeably different than the original female subsample in the main 
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analysis. These differences in the two samples, rather than the inclusion of occupation-related 
variables, lead to the different estimated earnings effect for females and the different result of 
endogeneity test. Whether occupational controls can eliminate the measured endogeneity bias in 
the original female subsample is still unclear. The following subsection of robustness check 
examines the results using multiple-imputed sample. Maybe using imputed sample can reduce 
the endogeneity bias. In other words, endogeneity bias in the original female subsample may be 
due to missing data in certain background covariates leading to a biased sample. Or alternatively, 
with imputed occupation-related variables, comparing the results with or without these 
occupational controls may provide more evidence on whether occupation characteristics are able 
to eliminate the endogeneity bias in the earnings effect for females. 
 
5.3.3 Estimates using imputed samples. 
 As mentioned in Chapter 3, several key variables suffer from noticeable missing values in 
the dataset and in the analysis sample. Fulltime employment status, self-employment, 
occupations, and company ownership variables all have moderate missing rate of 10% to 15%. 
Contract status has relatively high missing rate of 22%. To supplement the sample sizes and to 
account for the potential biases resulted from treating missing values using listwise deletion in 
the main analyses, this subsection of robustness check uses the multiply imputed sample to re-
estimate the effects of TVE on both tiers of labor market outcomes. Chapter 3 has also described 
in detail the method and processes of multiple imputation using chained equations. 
 Appendix Table 5.4 below compares the original earnings sample and the imputed 
earnings sample. Overall, the two samples are very similar. There are no noticeable or 
statistically significant differences in the means of the covariates. 
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 Table 5.37 below provides the OLS and IV estimates of the earnings effects using the 
imputed sample. The results are consistent with the main analysis, in terms of the size of the 
coefficients and the significance level. The OLS model also finds a 7% increase in earnings, 
statistically significant at 10% level, for TVE participants relative to general high school students. 
While the Heckman correction model and the IV model do not find any statistically significant 
earnings effect, they also rule out the presence of sample selection bias regarding earnings and 
endogeneity bias for TVE participation. Therefore, the 7% overall earnings effect is robust to 
using imputed sample. 
Table 5.37: Effects of TVE on earnings, imputed sample 
  OLS OLS+Heckmana IVb 
TVE 0.07* 0.02 0.55 
 
(0.04) (0.05) (0.38) 







    N 1768 1768 1768 







Dependent variable: natural log of annual earnings in 2008. Robust standard errors in parentheses. 
Model specification same as main analysis, see Table 5.3. 
a: Heckman correction using number of children and marital status to satisfy exclusion restriction. 
b: Instrumental variable: entering upper secondary education after 1985. 
c: :Endogeneity test using Wooldridge’s (1995) robust regression based test. 
**: significant at 5% level; *: significant at 10% level. 
 
 Table 5.38 below presents the estimations of earnings effect by gender using imputed 
sample. Again, the results are consistent with those in the main analysis. There is no effect on 
earnings for males by participating in TVE, but female TVE students have 13% higher earnings 
compared with their general high school counterparts. Furthermore, the endogeneity test suggests 
that TVE participation among female students suffers from endogeneity bias. However, the IV 
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estimate for females may not satisfy exclusion restriction because in an OLS regression 
including both the IV and TVE participation, both variables are statistically significant at 10% 
level. This provides some evidence that the IV does not influence earnings exclusively through 
TVE participation. Therefore, none of the estimates for females can be safely interpreted as 
causal effect of TVE participation on earnings. 
Table 5.38: Effects of TVE on earnings by gender, imputed sample 
    OLS        
Gender OLS (Heckman)a λ IVb IV checkc 
      
Male 0.03 0.01 -0.36 -0.21 1st-stage: F=8.24 
N=1000 (0.05) (0.06) (0.25) (0.50) Endogenous: No 
      
Female 0.13** 0.15** 0.17 1.23* 1st-stage: F=9.73 
N=768 (0.06) (0.07) (0.28) (0.65) Endogenous: Yes 
      
Notes: 
Model specification same as the whole sample analysis, see Table 5.3. Robust standard errors in parentheses. 
a: Heckman correction using number of children and marital status to satisfy exclusion restriction. 
b: Instrumental variable: entering upper secondary education after 1985. 
c: Endogeneity test using Wooldridge’s (1995) robust regression based test. 
**: significant at 5% level; *: significant at 10% level. 
 
 Table 5.39 checks whether the introduction of occupational controls can ameliorate or 
eliminate the endogeneity bias for the female subsample. The same method does not work in the 
previous subsection using original sample, because the inclusion of occupational variables leads 
to using a more restricted female subsample that is significantly different than the original female 
sample. Table 5.39 overcomes this problem by using imputed occupational variables that do not 
lead to loss of observations. The results show that with the control for occupations, union 
membership, and company ownership, the previously estimated 13% higher earnings associated 
with TVE participation for females become smaller in magnitude and statistically insignificant. 
Heckman model still finds no selection bias in the imputed female subsample regarding earnings. 
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However, endogeneity test suggests that participation in TVE remains endogenous even after 
controlling for occupation-related variables. But given the change in magnitude and statistical 
significance of the OLS estimates, occupational controls are able to at least account for some of 
the sources of endogeneity. The IV estimate is not very informative, despite being internally 
valid this time, as the inclusion of occupational controls may also bring selection bias on 
occupation choices. 
Table 5.39: Effects of TVE on earnings for females, imputed sample with occupational controls 
    OLS    IVb   
  OLS (Heckman)a λ (Heckman) IV checkc 
      
Female 0.09 0.10 0.06 1.24* 1st-stage: F=8.28 
N=768 (0.06) (0.06) (0.24) (0.64) Endogenous: Yes 
      
Notes: 
Model includes occupational controls, covariates same as see Table 5.33. Robust standard errors in parentheses. 
a: Heckman correction using number of children and marital status to satisfy exclusion restriction. 
b: Instrumental variable: entering upper secondary education after 1985. 
c: Endogeneity test using Wooldridge’s (1995) robust regression based test. 
**: significant at 5% level; *: significant at 10% level. 
 
 Table 5.40 below estimates the effect on earnings by participating in different types of 
TVE, using the imputed sample. The results are almost identical to those in the main analysis. 
Attending the elite secondary specialized schools is associated with 10% higher earnings 
compared with going to general high school. Participants of the other two types of vocational 
schools are not different than their general high school counterparts in terms of earnings. 
Table 5.40: Effects of TVE on earnings by types of TVE, imputed sample 
Type of TVE OLS Heckman 
SSS 0.10** 0.05 
 
(0.04) (0.06) 






! ! ! ! ! !! 199!
    (0.27) 
Dependent variable: natural log of annual earnings in 2008 
SSS = Secondary Specialized Schools; VHS = Vocational High Schools; SWS = Skilled-Workers Schools 
Robust standard errors in parentheses. 
Control covariates same as whole sample analysis in main analysis, see Table 5.3 
Heckman correction using number of children and marital status to satisfy exclusion restriction. 
**: significant at 5% level; *: significant at 10% level. 
Source: CGSS 2008, sample size N=1767. 
 
 Table 5.41 below presents the estimated effects of TVE on employment and the Tier 2 
labor market outcomes, using imputed sample. Again, the results are similar to those in the main 
analyses using original sample. There is a 6 percentage-points increase in the probability of 
being employed by participating in TVE relative to attending general high schools. Additionally, 
TVE participants have a slightly higher likelihood of working fulltime rather than part-time, 
compared with general high school students. No measureable effects are identified for the 
probability of being self-employed, joining the union, or working under formal contract. 
Table 5.41: Effects of TVE on employment and Tier 2 labor market outcomes, imputed sample 
  OLS Probit IV IV IV 
Dependent variable (Coef.) (A.M.E.) (Coef.) 1st-stage F Endogenous 
Employeda 0.06** 0.06** 0.32** 34.74 No 
 
(0.02) (0.02) (0.15) 
  
 
N=2177 N=2177 N=2177 
  
      Fulltime-employedb 0.03* 0.03* 0.07 12.24 No 
 
(0.02) (0.02) (0.18) 
  
 
N=1436 N=1332 N=1436 
  
      Self-employedb -0.03 -0.02 -0.08 12.24 No 
 
(0.02) (0.02) (0.20) 
  
 
N=1436 N=1395 N=1436 
  
      Union memberb 0.01 0.00 -0.20 12.24 No 
 
(0.03) (0.03) (0.28) 
  
 
N=1436 N=1435 N=1436 
  
      Contract laborb 0.00 0.00 0.41 9.28 No 
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(0.03) (0.03) (0.33) 
  
!
N=1260 N=1259 N=1260 
  Notes: 
Regressions using imputed sample. Robust standard errors in parentheses. Average marginal effects reported for 
Probit model. 
a: Analysis sample restricted to individuals who attended upper secondary education. 
b: Analysis sample further restricted to individuals who were employed in 2008. 
Instrumental variable: entering upper secondary education after 1985. 
Endogeneity test using Wooldridge’s (1995) robust regression based test. 
**: significant at 5% level; *: significant at 10% level. 
 
Table 5.42 below examines the heterogeneous effects by gender using the imputed 
gender subsamples. Results confirm all findings in the main analysis. Participations in TVE for 
both genders are exogenous in all models, according to the endogeneity tests. TVE participation 
does not affect male’s probability of being employed, but increases female’s employment rate by 
10 percentage-points. Additionally, participation in TVE increases female’s likelihood of 
working fulltime instead of part-time. There are no significant effects on entrepreneurship or 
union membership by taking TVE. Finally, TVE increases females’ probability of working under 
formal contract, but reduces males’ likelihood of obtaining formal contract by roughly the same 
magnitude. 
Table 5.42: Effects of TVE on employment and Tier 2 labor market outcomes by gender, 
imputed sample 
  !! OLS Probit IV IV IV 
Dependent variable Gender (Coef.) (A.M.E.) (Coef.) 1st-stage F Endogenous 
Employeda Male 0.03 0.03 0.37* 13.87 No 
  
N=1164 N=1162 N=1164 
  
 
Female 0.10** 0.10** 0.19 22.47 No 
  
N=1013 N=1013 N=1013 
  
       Fulltimeb Male 0.04* 0.03 0.098 7.91 No 
  
N=839 N=744 N=839 
  
 
Female 0.03 0.05* 0.05 2.54 No 
  
N=597 N=490 N=597 
  
! ! ! ! ! ! !Self-employedb Male -0.01 0.00 0.037 7.91 No 
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N=839 N=785 N=839 
  
 
Female -0.04 -0.03 -0.2 2.54 No 
  
N=597 N=415 N=597 
  
! ! ! ! ! ! !Union memberb Male 0.00 -0.01 -0.11 7.91 No 
  
N=839 N=839 N=839 
  
 
Female 0.00 0.00 -0.87 2.54 No 
  
N=597 N=591 N=597 
  
! ! ! ! ! ! !Contract laborb Male -0.07 -0.06* 0.1 8.33 No 
  
N=723 N=723 N=723 
  
 
Female 0.08* 0.07* 1.57 0.72 No 
  
N=537 N=533 N=537 
  Notes: 
Regressions using imputed sample. Average marginal effects reported for Probit model. 
a: Analysis sample restricted to individuals who attended upper secondary education. 
b: Analysis sample further restricted to individuals who were employed in 2008. 
Instrumental variable: entering upper secondary education after 1985. 
Endogeneity test using Wooldridge’s (1995) robust regression based test. 
**: significant at 5% level; *: significant at 10% level. 
 
 Table 5.43 below estimates the effects on employment and Tier 2 labor market outcomes 
by participating in specific types of TVE. All results are consistent with the main analysis in 
terms of both coefficients and statistical significance. Overall, effects of TVE are concentrated in 
the elite secondary specialized schools. 
Table 5.43: Effects of TVE on employment and Tier 2 labor market outcomes by type of TVE, 
imputed sample 
  !! OLS Probit 
Dependent variable Type of TVE (Coef.) (A.M.E.) 
    Employed SSS 0.08** 0.08** 
 
VHS & SWS 0.02 0.01 
  
N=2175 N=2175 
    Fulltime SSS 0.05** 0.06** 
 
VHS & SWS -0.01 -0.01 
  
N=1436 N=1332 
! ! ! !Self-employed SSS -0.05** -0.04** 
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VHS & SWS 0.01 0.02 
  
N=1436 N=1395 
! ! ! !Union member SSS 0.01 0.00 
 
VHS & SWS 0.00 0.00 
  
N=1436 N=1435 
! ! ! !Contract labor SSS 0.02 0.01 
 
VHS & SWS -0.03 -0.03 
  
N=1260 N=1259 
    Notes: 
Regressions using imputed sample. SSS = Secondary Specialized Schools; VHS = Vocational High Schools; SWS = 
Skilled-Workers Schools. 
Average marginal effects reported for Probit model. 
Analysis sample restricted to individuals who attended upper secondary education. 
Analysis sample further restricted to individuals who were employed in 2008. 
**: significant at 5% level; *: significant at 10% level. 
 
 In summary, this subsection uses multiple imputed data to re-estimate the effects of TVE 
on Tier 1 and Tier 2 outcomes. The results suggest that findings in the main analysis are robust 
to using imputed data. When examining the effect of TVE on earnings for females, the imputed 
female subsample finds that the inclusion of occupation-related variables renders the estimated 
earnings effect insignificant. Hence, there is some evidence that the positive earnings effect for 
female found in the main analysis is due to omitting occupational controls, and that controlling 
for occupation-related variables partially accounted for the endogeneity bias of TVE 
participation. However, in all other models, participation in TVE is found to be exogenous even 
without controlling for occupational characteristics. 
 
5.3.4 Estimation using less restricted sample. 
 The main analysis and the robustness analysis so far have been using samples restricted 
to individual who have attended upper secondary education. This restriction makes it easier to 
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directly measure the effect of TVE relative to general high schools. A single binary indicator 
with “attending general high school” as the baseline is enough to produce the estimate. An 
alternative way to estimate the effect of TVE participation relative to attending general high 
schools is to use individuals whose highest educational attainment is lower secondary education 
as the common baseline, then compare the estimated effects of TVE and general high school 
relative to just finishing compulsory education (up to the end of lower secondary education). 
This indirect measure of the effects of TVE relative to attending general high school also 
provides an insight on how much participation in TVE can improve the labor market outcomes 
above and beyond just finishing compulsory education. This subsection of robustness analysis 
uses a less restricted sample that includes individuals who have finished compulsory education. 
In addition to participation in upper secondary TVE, I generate another binary indicator for 
individuals who have attended general high schools. Therefore, the baseline education attainment 
is finishing compulsory education but not attending any upper secondary education. 
 Table 5.44 below compares the effects of TVE and general high schools on Tier 1 labor 
market outcome. The analysis sample is further supplemented with multiple imputed data. First 
of all, in terms of effect on earnings, the OLS results show that individuals who had attended 
either type of upper secondary education had about 18% higher annual earnings compared with 
someone who entered the labor market after finishing compulsory education. There is no 
difference in the earnings effects between TVE and general education. Heckman correction 
model does not identify any sample selection bias regarding earnings. IV estimation is not 
plausible, as it needs one more instrumental variable to make the model exactly identified. 
However, in an unreported 2SLS regression with only one IV for participation in TVE, 
endogeneity test suggests that TVE participation is exogenous. Therefore, the estimated 
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coefficient on TVE is unbiased, but the coefficient for attending general high school may suffer 
from endogeneity bias. Second, in terms of the effect on employment, both types of upper 
secondary education increase one’s probability of being employed relative to someone with only 
compulsory education attainment. Participating in TVE increases employment rate by a much 
larger effect than attending general high school. The difference in effect size is statistically 
significant. This is consistent with findings in the main analysis that TVE is more effective in 
increases employment rate relative to general high schools. Similarly, unreported IV and 
endogeneity test confirm that participation in TVE is exogenous, but whether the estimates on 
general high school are biased is unknown. 
Table 5.44: Effects of TVE & GHS on Tier 1 labor market outcomes 
  
OLS Heckman Probit 
Dependent variable Type of school (Coef.) (Coef.) (A.M.E.) 
     ln(earnings) TVE 0.18** 0.12** 
 
 





















     Notes: 
Regressions using imputed sample conditional on finishing compulsory education. Robust standard 
errors in parentheses. Average marginal effects reported for Probit models. 
GHS = General High Schools. Model covariates same as main analysis, see Table 5.3. 
Heckman two-step corrections using number of children and marital status to fulfill exclusion restriction 
in the first stage. 
**: significant at 5% level; *: significant at 10% level. 
 
 Table 5.45 below compares the effects of TVE and general high school on Tier 2 labor 
market outcomes. The sample is further conditional on being employed at the time of the survey. 
Both types of upper secondary education increase people’s likelihood of working fulltime, 
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joining the union, and working under formal contract relative to individuals who finished 
compulsory education but did not have upper secondary education. However, upper secondary 
TVE and general high school students have significantly lower likelihood of being self-employed 
compared with those who only finished middle schools. The sizes of the coefficients are very 
similar between TVE and general high school for all outcomes. This is consistent with previous 
findings in the main analysis, which have generally shown no difference in terms of Tier 2 labor 
market outcomes by attending TVE or general high schools. Lastly, in all models, coefficients of 
TVE do not suffer from endogeneity bias, according to IV endogeneity tests not reported here. 
But coefficients of general high school may be biased. 
Table 5.45: Effects of TVE & GHS on Tier 2 labor market outcomes 
Dependent variable Type of school 
OLS Probit 
(Coef.) (A.M.E.) 
    Fulltime TVE 0.06** 0.05** 
 
GHS 0.05** 0.04** 
  
N=2124 N=2110 
    Self-employed TVE -0.07** -0.05** 
 
GHS -0.05** -0.04** 
  
N=2124 N=2102 
    Union member TVE 0.11** 0.11** 
 
GHS 0.15** 0.14** 
  
N=2124 N=2123 
    Contract labor TVE 0.14** 0.12** 
 
GHS 0.14** 0.13** 
  
N=1746 N=1745 
    Notes: 
Regressions using imputed sample conditional on finishing compulsory education. Sample further 
restricted to employed people in 2008. 
Average marginal effects reported for Probit models. 
GHS = General High Schools. Model covariates same as main analysis, see Table 5.3. 
**: significant at 5% level; *: significant at 10% level. 
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 Table 5.46 below compares the effects of TVE and general high schools on Tier 1 
outcomes by gender. For the earnings effect, Heckman correction models have identified 
significant selection bias for males. After correcting for selection bias, attending general high 
schools is associated with large and significant increase in earnings for males, compared with 
men who did not receive upper secondary education after finishing compulsory education. 
However, participating in upper secondary TVE does not have any measureable effect on 
earnings for men. For females, there is no sample selection bias and both types of upper 
secondary education increase earnings. The coefficient of TVE is slightly larger but the 
difference is not statistically significant. There is some evidence that the measured effects of 
TVE for females may suffer from endogeneity bias, as the endogeneity test (not reported) is 
marginally insignificant (p = 0.054) at 5% level. These earnings effects for the two genders, 
especially males, differ from the findings in main analysis that show TVE doing as good as, if 
not better, than general high schools in raising earnings for both genders. However, now that 
endogeneity test for general high school attendance is impossible, it is uncertain whether the 
coefficients of general high school suffer from endogeneity bias. It is likely that factors 
associated with choosing general high schools, instead of vocational schools or not attending any 
upper secondary education, is positively related to earnings. In this case, the estimated earnings 
effects for general high schools are over-estimated.  
 
Table 5.46: Effects of TVE & GHS on Tier 1 labor market outcomes by gender 
  
OLS Heckman Probit 
Dependent variable (Coef.) (Coef.) (A.M.E.) 
     ln(earnings) Male - TVE 0.10* 0.07 
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Female - TVE 0.28** 0.28** 
 
 





















     
 











     Notes: 
Regressions using imputed sample conditional on finishing compulsory education. Average marginal 
effects reported for Probit models. 
GHS = General High Schools. Model covariates same as main analysis, see Table 5.3. 
Heckman two-step corrections using number of children and marital status to fulfill exclusion restriction 
in the first stage. 
**: significant at 5% level; *: significant at 10% level. 
 
 In terms of the effect on employment, Table 5.46 shows that both types of upper 
secondary schools increase the employment rate for females. The coefficient of TVE is 
significantly larger than general high schools, which is consistent with the finding in the main 
analysis that participation in TVE leads to higher employment rate for females compared with 
attending general high schools. Estimates for males differ from the main analysis. Specifically, 
the Probit model has found that attending general high schools does not lead to different 
employment rate compared with people without upper secondary education, whereas 
participating in TVE increases the relative employment rate by 6 percentage-points. However, 
comparing the coefficients of TVE and general high schools could be potentially problematic, as 
only the former is tested to be exempt from endogeneity bias. 
 Table 5.47 below compares the effects of TVE and general high schools on Tier 2 labor 
market outcomes by gender. First of all, both types of upper secondary schools increase 
! ! ! ! ! !! 208!
participants’ probability of working fulltime for males compared with men who did not receive 
upper secondary education after finishing compulsory education. Although the coefficient of 
TVE is slightly larger, the difference is not statistically significant. In contrast, only general high 
schools have a marginally significant effect on fulltime employment for females. This is 
contradicting to the finding from the main analysis that TVE increases females’ likelihood of 
working fulltime relative to general high school. However, same as before, the coefficient of 
general high schools may potentially be biased. Second, the negative impact of attending TVE 
and general high schools on entrepreneurship only exists among females, and the effects are not 
significantly different across the two types of upper secondary schools. Third, general high 
schools have larger effect on the likelihood of joining the union than TVE for both genders. 
However, the differences in the coefficients are not statistically significant for either gender. 
Fourth, TVE’s are less effective than general high schools in increasing males’ probability of 
working under formal contract, but is more effective than general high schools for females. This 
confirms the offsetting effect of TVE across genders found in the main analysis (see Table 5.26). 
 




    Fulltime Male - TVE 0.09** 0.08** 
 
Male - GHS 0.05** 0.05** 
  
N=1250 N=1173 
    
 
Female - TVE 0.03 0.03 
 
Female - GHS 0.04 0.05* 
  
N=874 N=824 
    Self-employed Male - TVE -0.03 -0.01 
 
Male - GHS -0.03 -0.02 
  
N=1250 N=1191 
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Female - TVE -0.10** -0.10** 
 
Female - GHS -0.07** -0.07** 
  
N=874 N=769 
    Union member Male - TVE 0.11** 0.11** 
 
Male - GHS 0.13** 0.14** 
  
N=1250 N=1250 
    
 
Female - TVE 0.12** 0.10** 
 
Female - GHS 0.18** 0.15** 
  
N=874 N=865 
    Contract labor Male - TVE 0.09** 0.08** 
 
Male - GHS 0.15** 0.14** 
  
N=1025 N=1025 
    
 
Female - TVE 0.20** 0.19** 
 
Female - GHS 0.15** 0.13** 
  
N=721 N=718 
    Notes: 
Regressions using imputed sample conditional on finishing compulsory education. Sample further 
restricted to employed people in 2008. 
Average marginal effects reported for Probit models. 
GHS = General High Schools. Model covariates same as main analysis, see Table 5.3. 
**: significant at 5% level; *: significant at 10% level. 
 
 Overall, this subsection of robustness analysis has found that comparing to people who 
did not receive any upper secondary education beyond compulsory education, upper secondary 
TVE has positive effects on most of the labor market outcomes measured in this study. The 
magnitudes of the effects are comparable to those of general high schools. The policy 
implication is: as an alternative for less academically inclined students to receive upper 
secondary education, TVE is equivalently effective in improving labor market outcomes, 
compared with general high schools. 
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5.4 Summary of Findings on Chinese TVE 
 This chapter examines the effects of attending upper secondary TVE on various labor 
market outcomes in China. First of all, TVE has a marginally significant 7% effect on earnings 
relative to general high schools. This effect does not suffer from endogeneity bias and is mostly 
driven by the elite secondary specialized schools. When looking at heterogeneous effects by 
genders, TVE only have statistically significant earnings effect for females. Female TVE 
participants have 13% higher earnings compared with their general high school counterparts. 
This earnings effect reflects some occupational mobility due to participation in upper secondary 
TVE, in that controlling for occupation-related variables renders the earnings effect for females 
insignificant. However, there still remain unaccounted sources of endogeneity. For instance, 
innate ability may potentially bias the effects of TVE downward. But without any proxies for 
ability, such as achievement test from the data, this study is not able to confirm this source of 
endogeneity bias. The IV estimate for female’s earnings effect is internally valid using imputed 
sample along with the control for occupation-related variables, but the estimate is not very 
informative as it may suffer from selection bias on occupations and does not capture the 
occupational mobility due to participation in TVE. As the empirical models control for years of 
schooling, the estimated earnings effects illustrate the benefits to switch from general high 
schools to upper secondary TVE for those students who are less academically able and motived. 
The earnings effect may be partly due to the placement advantage of vocational graduates at 
early stage of employment, which further facilitates skill acquisition through on-the-job learning 
and experience. It may be also partly explained by the over supply of college graduates following 
the expansion of higher education since 1999. The over supply of workers with general skills 
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might have brought down the relative wages of general high school graduates compared to 
vocational participants. 
Second, participation in TVE leads to 6 percentage-points higher probability of being 
employed compared with attending general high schools. This positive effect is concentrated 
among female vocational students, who enjoy a 10-percentage-points increase in employment 
probability, whereas male students are not different from their general education counterparts in 
terms of employment rate. Among the three types of TVE, employment effect is concentrated in 
secondary specialized schools, but not the other less selective types of vocational schools. This 
may also explain the relatively large and significant employment effect for females compared 
with males, in that females are more likely to attend secondary specialized schools. Overall, the 
employment effect reflects some of the placement advantage enjoyed by vocational graduates, as 
well as the higher education expansion and the consequent over-supply of workers with general 
education. 
Third, among the people who are employed, TVE participants are 3-percentage-points 
more likely to be employed fulltime compared with general high school students. This effect is 
also concentrated among females TVE participants and among students who attended secondary 
specialized schools.  
Fourth, there is no difference in self-employment or union membership between TVE 
participants and general high school students. However, there is some evidence of a negative 
association between attending secondary specialized schools and being self-employed.  
Fifth, there is no overall difference between TVE participants and general high school 
students on the likelihood of working under formal contract. However, TVE leads to greater 
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chance of being contracted labor for females, but reduces male participants’ likelihood of getting 
formal contract. This pattern is more pronounced in secondary specialized schools. 
 The above results are in general robust to using propensity score methods or using 
multiple imputed data. Some small but noticeable differences include the insignificant earnings 
effect found in this robustness analysis, which is marginally significant in the main analysis. 
Additionally, the PSM has found a significant negative effect of TVE on women’s 
entrepreneurship, which is absent in the main analysis. 
 Finally, using samples unrestricted to individual’s educational level find significant and 
positive effects of participating in TVE on most labor market outcomes, except entrepreneurship, 
relative to not receiving any upper secondary education. Head-to-head comparisons of the effect 
of TVE and general high schools show that TVE produces equivalent labor market effects and is 
an adequate alternative for students who are unable to get into general high schools or less 
academically inclined students. 
 
5.5 Comparison of Findings with the Literature 
 As summarized in Chapter 2, existing literature has generally found either no effects or 
positive effects on earnings for participating in TVE. The 7% overall earnings effect found in 
this study is larger in magnitude compared to the 2.6% overall effect reported by Neuman and 
Ziderman (1991) in Israel, but is slightly smaller than the 8% - 9% increase in earnings they 
found on TVE students working in a matched occupation (1991; 1999). However, their findings 
are for males only, and this study does not find any significant effect on males’ earnings. The 
overall effect in this study is also comparable to the 8% long-term earnings effect found by 
Bishop and Mane (2004) for U.S. high school students who took a mixed coursework that 
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includes both academic and vocational courses. However, the overall earnings effect in this study 
is much smaller than findings by Meer (2005) and by Moenjak and Worswick (2003). Meer 
shows that log income of U.S. high school students who chose technical track would have been 
3.8% less, had they been on the general track. This translates into a 46% earnings effect. 
Moenjak and Worswick (2003) find participating in upper secondary vocational education in 
Thailand leads to 50% - 64% increase in earnings. Furthermore, both Meer (2005) and Moenjak 
and Worswick (2003) find larger earnings effect for males than for females, which differ from 
the results of this study that the earnings effect of TVE participation concentrates among females. 
Lastly, among the empirical studies in China that find larger return to upper secondary TVE 
compared with general high schools, their estimated relative returns are smaller than the 7% 
found in this study (Chen & Min, 1998; Li & Liu, 2012). 
 In terms of effect on employment, the positive effect on the probability of being 
employed found in this study is consistent with Arum and Shavit (1995), who also find that 
attending vocational education increases the likelihood of employment. But overall, they also 
find that the employment effect is greater for males than females, which is inconsistent with this 
study. Other existing studies focus on different measures of employment such as unemployment 
duration or probability of re-employment, and are therefore not comparable. However, as 
summarized in Chapter 2, those studies that find any employment effect of attending vocational 
education are generally consistent on improving the chances of employment or avoiding 
unemployment. Finally, the findings on the Tier 2 labor market outcomes cannot be compared to 
the literature, as no studies have measured these particular labor market outcomes. 
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Chapter 6: Summary, Discussion and Conclusion 
 
6.1 Summary of Key Results 
The previous two chapters have empirically examined the three research questions posed 
at the beginning of Chapter 3: 
1. What are the overall characteristics associated with TVE participation? 
1.1. How do these characteristics differ across gender? 
1.2. Among the TVE participants, are there any difference between students that 
attend different types of vocational school? 
2. What are the impacts of upper secondary TVE participation on earnings and 
employment? 
2.1. Does the return vary across genders? 
2.2. Do the impacts vary by attending different types of TVE? 
3. What are the effects of upper secondary TVE participation on other labor market 
outcomes? 
3.1. Do these effects vary across genders? 
3.2. Do the effects vary by attending different types of TVE? 
Chapter 4 uses both CGSS2008 and CFPS2012 to empirically examine Research 
Question 1 along its sub-questions. The findings are listed below:  
1) There is some evidence that females are slightly more likely than males to attend 
vocational education. But this finding is not consistent across two datasets, possibly due to the 
difference in two samples. 
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2) The CFPS sample shows that personal expectation on education level is the strongest 
predictor of TVE participation. The higher one’s educational expectation, the less likely one goes 
to vocational schools. This may indicate some sorting mechanism where the less academically 
able or motivated students are more likely found in vocational education. Additionally, it may 
reflect a negative association between family background and TVE participation, if students 
from more selective family socioeconomic background have higher expected educational level. 
The CGSS dataset does not include information on expected educational levels. 
3) There is a negative relation between parental educational level and children’s TVE 
participation. Individuals with college-educated parents are about 25 percentage points less likely 
to participate in upper secondary TVE, compared with those with uneducated parents. However, 
there is some evidence that individuals with TVE-educated father are more likely to attend TVE. 
But this finding is not statistically significant, probably due to small cell size and lack of 
statistical power. 
4) TVE participants are more likely to have agricultural Hukou status when they were 
young. 
5) The above points 2), 3), and 4) altogether suggest that upper secondary TVE 
participants are more likely to be from relatively disadvantaged family background compared 
with general high school attenders in China. 
6) The negative association between family background and TVE participation is more 
pronounced for female TVE students. Girls from families of higher social classes are less likely 
to attend vocational education. 
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7) Among TVE participants, female students and those from more selective family 
background tend to go to secondary specialized schools instead of the other two types of 
vocational schools. 
8) Students who entered upper secondary education after 1985 were more likely to attend 
upper secondary TVE instead of general high schools. This provides some empirical support to 
using the 1985 nationwide structural reform on upper secondary education as an exogenous 
source of variation in TVE participation to identify the labor market effects of attending TVE 
relative to general high school. 
9) Ethnic minority students are as likely as other students to participate in upper 
secondary TVE. 
10) People in heavy industry regions and poor regions are more likely to take vocational 
education. 
 All of the above findings are within expectation, especially the negative association 
between family background and TVE participation. The High School Entrance Examination 
tends to select the more academically able students into general education, or secondary 
specialized schools within vocational education (see for example, Du & Li, 2012). Given the 
typically strong correlation between family background and academic achievement, it is not 
surprising to find that general high school students tend to have more selective family 
background compared with TVE participants. 
Chapter 5 examines Research Questions 2 & 3 and their sub-questions using CGSS2008 
dataset only, considering the relatively high missing data rate and the lack of several key 
outcome variables in the CFPS2012 dataset. Table 6.1 below summarizes the overall effects of 
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TVE on various labor market outcomes. Tables 6.2 and 6.3 summarize the effects of TVE by 
gender and by specific types of TVE, respectively. The main findings are: 
1) TVE has a marginally significant 7% effect on earnings relative to general high 
schools (Table 6.1). This effect is not plagued by either sample selection bias or endogeneity bias. 
Therefore, OLS estimate is preferred over Heckman two-step estimate and IV two-stage least 
squares estimate. 
2) When looking at heterogeneous effects by genders, female TVE participants have 13% 
higher earnings compared with their general high school counterparts, but no earnings effect is 
found among male TVE participants (Table 6.2). This earnings effect for females reflects some 
occupational mobility due to participation in upper secondary TVE. It also captures some 
endogeneity bias from unobserved confounders, such as ability or achievement. The presence of 
ability bias would underestimate the earnings effect for females. However, there is some 
evidence that the IV violates exclusion restriction for the female subsample, and therefore is not 
valid. Neither gender subsample suffers from sample selection bias on earnings.  
3) There is a 10% earnings effect for attending secondary specialized school relative to 
general high school, but no significant effect for the other less selective types of vocational 
schools (Table 6.3). However, absent from an empirical test for endogeneity (due to the lack of 
additional instrumental variables), this finding on secondary specialized schools should be 
interpreted with caution. 
4) Participation in upper secondary TVE leads to a 6 percentage-point increase in the 
probability of being employed compared with attending general high schools (Table 6.1). This 
measured effect does not suffer from endogeneity bias. The IV model estimates a much larger 30 
percentage-point local average treatment effect. This is the effect specifically among the people 
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whose attendance in upper secondary TVE was affected by the educational structural reform in 
1985. Female students enjoy a 10-percentage-points increase in employment probability by 
taking vocational education instead of general education, whereas male vocational students are 
not different from their general education counterparts in terms of employment rate (Table 6.2). 
Among the three types of upper secondary TVE, employment effect is concentrated in secondary 
specialized schools, but not the other less selective types of vocational schools (Table 6.3). This 
may also explain the relatively large and significant employment effect for females compared 
with males, since females are more likely to attend secondary specialized schools. 
5) Among the people who are employed, TVE participants are 3-percentage-points more 
likely to be employed fulltime compared with general high school students (Table 6.1). This 
effect is also not biased by endogenous issues, and is mostly pronounced among females TVE 
participants and among students who attended secondary specialized schools (Table 6.2 & 6.3). 
6) TVE participation has no effect on either self-employment or union membership 
among the people who are employed (Table 6.1). However, there is some evidence of a negative 
association between attending secondary specialized schools and being self-employed (Table 
6.3). 
7) There is no overall difference between TVE participants and general high school 
students on the likelihood of working under formal contract (Table 6.1). However, TVE leads to 
greater chance of being contracted labor for females, but reduces male participants’ likelihood of 
getting formal contract (Table 6.2). 
Table 6.1 Summary of labor market effects of TVE. 
  OLS Heckman Probit IV 
Dependent variable (Coef.) (Coef.) (A.M.E.) (Coef.) 
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  N=1248 !! N=1247 N=1248 
Notes: 
Regression coefficients presented for OLS and IV models, Average Marginal Effects presented for Probit model. 
Robust standard errors in parentheses. 
a: Analysis sample restricted to individuals who attended upper secondary education. 
b: Analysis sample further restricted to individuals who were employed in 2008. 
Heckman correction using number of children and marital status to satisfy exclusion restriction. 
Instrumental variable: entering upper secondary education after 1985. 
**: significant at 5% level; *: significant at 10% level. 
 
Table 6.2: Summary of labor market effects of TVE, by gender. 
  !! OLS Heckman Probit IV 
Dependent variable Gender (Coef.) (Coef.) (A.M.E.) (Coef.) 











































































































































Regression using gender subsamples. See Table 6.1 above for notes. 
 
Table 6.3: Summary of labor market effects of TVE, by type of schools. 
  !! OLS Heckman Probit 
Dependent variable Type of TVE (Coef.) (Coef.) (A.M.E.) 
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     Contract labor SSS 0.02 
 
0.01 
     
 
VHS & SWS -0.03 
 
-0.03 
         N=1260   N=1259 
SSS = Secondary Specialized Schools; VHS = Vocational High Schools; SWS = Skilled-Workers Schools. See 
Table 6.1 for other notes. 
 
 The fact that participating in upper secondary TVE improves labor market outcomes for 
females more than males is particularly intriguing. Considering that females are more likely to 
attend TVE, and that female TVE participants are more likely to come from less selective family 
background, the larger positive effects of attending TVE relative to general high schools among 
females may indicate improvement in equality both across genders and within females. For 
instance, participating in TVE increases females’ likelihood of being employed by 10 
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percentage-points, which is enough to close two-thirds of the existing gender gap in employment 
probability. Furthermore, as females in the labor market are more vulnerable to job instability 
due to maternity leaves, the positive effect among females on working under formal contract 
could also improve gender equality in the labor market. 
The finding that effects of TVE all concentrate among the elite secondary specialized 
schools may also provoke future analysis on the specific features of secondary specialized 
schools that produce better outcomes for their students. Education production function analysis 
can be conducted to compare the use of resources between secondary specialized schools and 
other types of vocational schools, provided that school level data is available. Alternatively, 
qualitative analysis or case studies can be carried out focusing on the school leadership, 
partnership management, curriculum design, and teacher supply of secondary specialized 
schools. 
 
6.2 Limitations and Significance  
This dissertation study suffers from several limitations. First of all, as previously 
mentioned, neither the CGSS 2008 nor CFPS 2012 dataset used in the empirical analysis provide 
information on individual’s baseline (at age 14) household income, or academic achievement. 
Both variables are key characteristics associated with vocational education uptake according to 
the literature, and may also serve as important control variables for exclusion restriction under 
the IV-2SLS model. 
Second, due to the small sample size, especially the treatment group, the study does not 
breakdown vocational education by vocational fields. Therefore, the current study is not able to 
examine the difference in participants’ characteristics across different fields, or to estimate the 
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labor market returns to different fields of vocational education. Furthermore, as some literature 
suggests, the labor market returns to vocational education may be higher for a matched 
occupation (i.e. if the vocational graduate works in an occupation that matches her field of study) 
(Hotchkiss, 1993; Meer, 2005; Neuman & Ziderman, 1991; 1999). Data limitation makes it 
impossible for this study to investigate this matching effect. Similarly, the study does not 
examine how social structure affects vocational participation over time, or the difference in TVE 
participation across cohorts, given the relatively small number of observations that have attended 
vocational education in the sample.  
Third, there are no additional variables or information available for the determinants of 
Tier 2 labor market outcomes. Therefore, all labor market outcomes are measured using the same 
set of covariates available. 
Fourth, since the data is cross sectional, the study does not demonstrate how the relative 
effects of TVE may change over time. On the one hand, as per Krueger and Kumar’s (2003) 
argument, it is possible that vocational graduates enjoy some earnings and employment 
advantage early on due to better integration into labor market, but this advantage may fade out 
later as technology advances, which favors general education students with concept-based skills. 
On the other hand, structural change in the economy such as the growth of manufacturing 
industry and the entry into World Trade Organization may affect occupational choices and the 
demand for vocational education. 
Fifth, the empirical models fail to identify convincingly a causal effect of TVE 
participation on earnings for females. Particularly, the OLS model is not able to control for all 
the confounding factors for TVE participation and earnings among females, rendering the point 
estimates suffering from endogeneity bias. Occupations and job-related factors are only able to 
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explain part of the sources of endogeneity. The remainder of the endogeneity may come from 
innate ability. Absent from any measures for ability or academic achievement in the dataset, this 
study is unable to confirm this empirically. However, given that the High School Entrance 
Examination sorts the most academically able students into general high schools, the omitted 
variable bias due to the lack of academic achievement is more likely to under-estimate the effect 
of earnings among female, assuming academic achievement is positively correlated with 
earnings. The same applies to innate ability. Therefore, to some extent, the biases introduced by 
omitting academic achievement and ability may offset the bias due to omission of occupational 
controls. The IV estimate for female’s earnings effect is internally valid using imputed sample 
along with the control for occupation-related variables, but the estimate is not very informative 
as it may suffer from selection bias on occupations and does not capture the occupational 
mobility due to participation in TVE. Lastly, since the propensity score model uses the same 
group of covariates as the OLS and IV models, the results on females’ earnings may also suffer 
from endogeneity bias. 
Sixth, the identification strategy using 1985, the beginning of the structural reform on 
upper secondary education, may be quite noisy because the reform might be implemented across 
the country at various timings. An alternative and more accurate way to exploit the supply side 
exogeneity would be using the large number of school conversion from general high schools to 
vocational high schools as the instrumental variable. However, information on school 
conversions across the country is not available. Furthermore, it may take several years for a 
general high school to fully operate as vocational school. The change of curriculum, vocational 
teachers, and the acquisition of training facilities take time and might happen in various timings 
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nationwide. Using cohorts before vocational schools are fully converted might lead to bias 
toward finding no effects of TVE. 
Finally, by controlling for years of schooling in the empirical models, the estimated labor 
market effects of TVE do not reflect the fact that attending TVE may reduce the ultimate 
educational attainment, or the “option value” of vocational education. Another related issue is 
that the empirical models do not control for on-the-job training. If on-the-job training is 
complementary to vocational education, then TVE may lead to increased participation in and 
effectiveness of on-the-job training, which might partly explain the higher relative return to 
vocational education. In contrast, if on-the-job training is substitute to TVE, then vocational 
graduates do not need on-the-job training as much as general education students. However, in 
this case, the estimated labor market effects of TVE may be biased downwards without 
controlling for on-the-job training. 
Despite the above limitations, this dissertation study still contributes to research on 
Chinese vocational education in several ways. First, as mentioned in Chapter 2, existing studies 
on the characteristics of upper secondary vocational education participants in China are mostly 
anecdotal and qualitative. This study empirically examines the characteristics, which provides 
more rigorous evidence compared to the existing studies, on the differences in vocational 
education uptake across different population groups. The findings confirm the general pattern 
around the world and observed in China that upper secondary vocational education participants 
tend to come from more disadvantaged family backgrounds. Second, the empirical models in this 
study are able to establish causal relations between upper secondary vocational participation and 
several labor market outcomes, as compared to simple correlational interpretations from existing 
literature in China. Third, beyond the frequently studied labor market outcomes, such as earnings 
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and employment, this dissertation study looks at additional outcomes that are also determinants 
of economic wellbeing of vocational education participants, and finds positive effects of TVE 
participation for some of these additional outcomes. Fourth, the findings of this study provide 
some evidence that upper secondary TVE can reduce gender inequality and improve social 
mobility. Specifically, compared with general high schools, upper secondary TVE leads to better 
or equivalent labor market outcomes for its participants, who are relatively more disadvantaged. 
In addition, the results of the study also show that for those less academically able and motived 
students, attending vocational education instead of general education would be beneficial. 
Furthermore, the labor market impacts of TVE are larger for females than males, which reduces 
gender inequality. These findings on vocational education participation underpin the importance 
of upper secondary TVE in the Chinese education system. They further call for policymakers to 
contemplate how to address the challenges Chinese vocational education faces in order to 
improve its quality and effectiveness. The following sections will discuss these challenges and 
provide some policy implications. 
 
6.3 Challenges of Upper Secondary TVE in China 
 Upper secondary vocational education in China faces many challenges. One of the most 
prominent challenges is the lower demand for vocational education, or the preference of general 
education over vocational education (see for example Song, 2006). The findings from Chapter 4 
of this study also confirm this by showing that students from more disadvantaged family 
background are more likely to attend upper secondary TVE. Although according to 
Psacharopoulos (1991) this phenomenon is common among developing countries, the reasons 
that students and families in China consider upper secondary TVE inferior to general high 
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schools may be among the following ones. First of all, the High School Entrance Examination 
selects students with the highest academic achievement into general high schools (Du & Li, 
2012; Qian, 2005; Wu & Zhu, 2011; Zhou, 2001). This negative selection inevitably creates the 
stereotype that vocational schools are inferior. This is further exacerbated by the expansion of 
higher education in the past ten years because general high school graduates are more likely to 
pursue higher education, which is believed to lead to better labor market outcomes. There are 
also more options within higher education, such as undergraduate and graduate degrees, as well 
as tertiary vocational education. In contrast, attending upper secondary TVE mostly lead to 
entering the labor market directly after graduation. The transition between upper secondary TVE 
and higher education is difficult. For those upper secondary TVE graduates who want to attend 
academic colleges, they need to compete with their general high school counterparts in the 
National College Entrance Exam (NCEE) in order to get into colleges or universities. Given that 
they are already academically behind when they entered upper secondary education, the chances 
of entering colleges for academic education through NCEE is fairly low. For the other TVE 
students who want to continue vocational education at tertiary levels, they can either participate 
in the NCEE and compete with general high school graduates to get into a higher vocational 
school of their choice, or they can attend the college entrance exam specifically for vocational 
school students and enter a higher vocational school with the same field of study as they are 
currently studying. The latter route is also known as the “College Entrance Exam for Students of 
the Three Schools”, which is specifically designed for students from secondary specialized 
schools, vocational high schools, and skilled-workers’ schools (“Three Schools”), who wish to 
continue studying their current field in tertiary vocational schools. However, the enrollment rate 
from this exam is restricted to 5% by the Ministry of Education (Wu & Zhu, 2011). Therefore, 
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the lack of opportunity to get higher education further makes upper secondary TVE a last resort 
to students and their families. 
 The second major challenge for upper secondary TVE in China is the low quality of 
education, which may also partly explain the relative lack of demand for vocational education. 
The low quality is a result of many factors. First of all, Li and Lumby (2005) pointed out the low 
effectiveness of school management with serious problems regarding the role of principals, 
curriculum development, and teachers’ instructional practice. Second of all, there is a lack of 
systematically developed vocational curriculum (Wang & Liu, 2003). Sometimes the curriculum 
in vocational schools is poorly designed and is isolated from industry and companies (Wang, 
2009; Zhou, 2001). Additionally, some vocational schools tend to focus on academic curriculum 
to reduce cost and therefore are not much different than general high schools (Wang, 2007; Wu 
& Zhu, 2011).  
Second, Cao and Shi (2012) pointed out that there is a lack of work-based learning 
opportunity. Classroom instruction is the dominant form of teaching, leaving less time for 
students to learning from work. In some vocational schools, students only have half-a-month 
time on work-based learning out of a school year. Even during the work-based learning, the 
quality of instruction cannot be guaranteed. Peng (2005) stated that most of the partnerships 
between vocational schools and firms are relatively weak. Due to the lack of financial incentives 
for firms to devote precious resources to training, firms tend to be less enthusiastic in assigning 
students with tasks that match their specialty, or pairing students with high-level technicians for 
instruction. This makes the work site learning not valuable to vocational students.  
Finally, the third manifestation of low quality of vocational education is the lack of 
quality vocational teachers. Zhang (2010) pointed out that there was a shortage of 400,000 
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vocational teachers by 2008. Among the existing vocational teachers, there are too many cultural 
studies teachers but not enough specialized teachers. Zhang referred to a study on 21 secondary 
vocational schools in Kunming, Yunnan Province, which showed that cultural studies teachers 
accounted for more than half of total full-time teachers, whereas the proportion of specialized 
teachers and internship instructors were fairly low. Furthermore, there is large proportion of 
young and inexperienced teachers in vocational schools. There is a shortage of mid-age teachers. 
This phenomenon becomes more prominent as the expansion of vocational education goes on 
(Cao & Shi, 2012; Wang, 2007; Zhang, 2010). Additionally, there are very few vocational 
teachers with both solid academic background and vocational skills. Vocational teachers coming 
from teachers colleges lacks vocational skills, while vocational teachers from corporations lack 
theoretical knowledge (Xie et al., 2011; Cao & Shi, 2012).  
The causes of the shortage of quality vocational teachers generally lie in a few things. 
The most prominent cause is the fact that the salary and payment are not competitive enough to 
attract high quality teachers (Wu, 2008). Furthermore, vocational teachers lack the opportunities 
of professional development (Wu, 2008; Xie et al., 2011). When it comes to conferring of 
professional titles, most of the senior and middle professional titles are given to general high 
school teachers (Zhou, 2001). Additionally, the teaching certificates for vocational teachers are 
not unified at national level, which further creates difficulty for hiring vocational teachers across 
provinces (Cao & Shi, 2012). 
The third major challenge of upper secondary TVE in China is the lack of financial 
support from the government. Vocational schools are more expensive than academic schools at 
secondary level (Tsang, 1999). However, despite being more costly in providing education and 
despite that vocational education enrolls almost equivalent amount of students compared with 
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general education, government funding to upper secondary TVE is less than that given to general 
education and covers less than half of total expenditure of vocational schools (Wang, 2007; 
Zheng & Shen, 2013). Without adequate financial resource, many vocational schools are unable 
to purchase necessary facilities or hire experienced teachers to improve the quality of education. 
Wang (2007) mentioned that in order to reduce cost, many vocational schools choose to focus on 
less costly non-technical and non-engineering occupations, resulting in structural mismatch with 
labor market and unemployment. Therefore, the lack of financial support is at least partly 
responsible for the low quality of TVE mentioned previously. However, the good news is the 
central government has realized this issue and in the beginning of 2017, the State Council 
released the Thirteenth Five-Year Plan for National Education Development,5 which emphasizes 
the support for about 1,000 upper secondary vocational schools to improve the conditions of 
school operation as well as students’ academic instructional and work-based training. 
The last challenge is lack of regulatory support from the government. Particularly, there 
is a lack of national vocational qualification framework. Liao (2008) noted that only about 10% 
of occupations have established requirements for entrance qualification. Hiring practice in the 
labor market does not take occupational qualifications seriously. Therefore, qualified vocational 
students do not have much advantage compared with vocationally under-qualified workers, 
especially if the latter has a higher education degree. This also reduces the labor market returns 
of vocational education. 
 
6.4 Policy Suggestions 
 The previous section has shown that the challenges of Chinese upper secondary 
vocational education are multi-faceted and intertwined. The lack of financial support to some !!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!5 http://www.gov.cn/zhengce/content/2017-01/19/content_5161341.htm!
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degree leads to the under-investment of vocational education, which further lowers the quality of 
vocational education. The poor quality of vocational education makes it even less attractive to 
students and their families. Although there is no silver bullet to solve all these challenges at once, 
apart from calling for more government financial support, most policy recommendations are 
centered on improving the quality of vocational education. Particularly, many researchers 
advocate establishing school-firm cooperation in the form of the German style Dual 
Apprenticeship System, and (for instance, Ma, 2006; Wang, 2009). The dual apprenticeship 
system combines general skills taught at school-based vocational education with actual work 
experience acquired from on-the-job learning at training companies. The system provides a 
mutually beneficial partnership between vocational institutions and training companies. 
Specifically, to vocational schools, the partnership makes them less vulnerable to problems of 
educational mismatch or using curriculum that is outdated or isolated from industry, because 
their partner firms are responsible for keeping their training curricula updated to changes in the 
skills demanded. The updated curriculum and the exposure to working life provide an education 
experience that can motivate vocational students to better engage in training (Eichhorst et al., 
2012). Vocational schools can also invite engineers, technicians and specialists from training 
companies to teach part-time in schools, which improve the teacher quality and educational 
quality of schools. For training companies, they have priority in hiring the trained students, 
which lowers the hiring cost and risk of the companies. Furthermore the trained students become 
more competent at work in training companies, which brings net benefits and financial incentive 
to them. As training companies are involved in the design of curriculum, schools are more 
responsive to industry’s and companies’ needs. Lastly, vocational schools can provide trainings 
! ! ! ! ! !! 232!
for partner companies’ employees, which reduces companies’ training and human resource 
development cost (Ma, 2006). 
 Currently upper secondary TVE in China is mainly school-based. Eichhosrt and 
colleagues point out several key preconditions for establishing dual apprenticeship system, as 
well as the main challenges. The first precondition is that there has to be a strong cooperation 
between government and relevant companies on the development of the institutional framework 
of the upper secondary TVE system. This includes the development of curricula, the certification 
of competences, and co-funding of work-based and school-based elements of vocational 
education. The second precondition is the presence of many employers who are willing to 
provide trainings. These trainings should be delivered according to occupational curricula, rather 
than provided in an informal manner, and should prepare the students to obtain certified 
occupational qualification. Furthermore, training firms should be willing to provide students with 
a credible prospect of sustainable employment after graduation. 
 The willingness of firms to participate is also the major challenge of establishing an 
effective dual apprenticeship system. Countries with dual apprenticeship systems all face the 
problem of cyclical variation in supply of work-based training opportunities due to the variation 
in voluntary participation of firms. The shortage of training opportunities may leave some youth 
entering unemployment instead of getting vocational education, or receiving training in a field 
unmatched to her study, which lead to lower effectiveness of the training. Therefore, it is crucial 
to have some incentive mechanism for firms. The firm-based training may offer a combination of 
specialized skills only applicable to the training firm and some general skills suitable to other 
companies in the industry. According to Becker (1964), trainees should bear the cost of general 
training, whereas firms pay for the specialized training. In this case, incentive systems can allow 
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firms to make contract arrangements where students are paid lower than their marginal product 
with the differential being proportional to the amount of general training at firms. Alternatively, 
firms can be granted priorities in hiring trainees or tie them to the firm for certain period beyond 
the training (Eichhorst et al., 2012). 
 Currently in China, upper secondary TVE in some regions have met the preconditions of 
establishing dual apprenticeship systems and have already began piloting this mode of vocational 
education. For example, in 2009 Ningbo City of Zhejiang Province carried out the first local 
legislation on school-firm cooperation (Wei, 2013).6 The legislation formally regulates the 
responsibilities of the local government, vocational schools, and companies in the provision of 
vocational education and training. According to the legislation, the municipal government of 
Ningbo should establish a joint committee across different departments to oversee the school-
firm cooperation. In addition, a special fund has been set up for the development of school-firm 
cooperation. The fund is mainly used for acquiring new training facilities, providing insurance 
for students against accidents, compensating for wear and tear of training facilities, and awarding 
productive partnerships and providing additional incentive for participant firms. The use of the 
special fund is subject to government supervision and the allocation of the fund is further 
adjusted according to the evaluation.  
The pioneering legislation on school-firm cooperation at Ningbo provides a solid 
foundation for the school-firm cooperation by meeting the two major preconditions of dual 
apprenticeship system mentioned by Eichhorst and colleagues: strong cooperation between 
government and companies in building the framework of vocational education system, and 
providing incentives to ensure company participation. Many local governments followed suite !!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!6!The Act of Encouraging School-Firm Cooperation in Providing Vocational Education in Ningbo. Author’s 
translation. 
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soon afterwards, including Hangzhou of Zhejiang Province, Shandong Province, Xiamen of 
Fujian Province, Shenzhen of Guangdong Province, and Suzhou of Jiangsu Province. However, 
these are still local legislations, and there have not been any laws on school-firm cooperation on 
the national level. The Vocational Education Law of the People’s Republic of China mentions 
school-firm cooperation, but the language is more of an encouragement on school-firm 
cooperation than specific regulations (Wei, 2013). Absent from a national legislation that 
formally specify the rights and responsibilities of vocational schools, companies and local 
governments, the school-firm cooperation in the regions without local relevant legislation may 
be less effective. In a recent study conducted in Shenyang City of Liaoning Province, researchers 
found that vocational schools are very enthusiastic about building school-firm cooperation. 93% 
of vocational schools in Shenyang had established school-firm partnerships with the intention of 
providing work-based training for students. Two-thirds of vocational schools had formed 
advisory committees with experts from schools and industries. In contrast, only half of the 
companies in partnerships were actually involved in curricula design, and less than 40% offered 
training facilities to partner schools (Wang & Chi, 2010). Therefore, a national level legislation 
on school-firm cooperation is needed to provide guidelines for local governments to assist the 
establishment of productive partnerships between companies and vocational schools, and also to 
supervise the school-firm cooperation to ensure that the firms meet certain technical standards 
and the training is delivered with quality. 
Furthermore, as Eichhorst and colleagues (2012) mentioned, a key feature of the German 
dual apprenticeship system is the high degree of formalization. Firm-based training is only 
provided for occupations with centrally accredited occupational qualifications. Relating to 
school-firm cooperation in China, this feature brings back to the aforementioned need to 
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establish a comprehensive national qualification framework that covers all vocational 
occupations. Firms should provide training with the goal of helping students obtain relevant 
occupational qualifications, which can also be used as a measure of the effectiveness or quality 
of the training. 
In conclusion, school-firm cooperation in the form of dual apprenticeship systems 
adopted by Germany and many other European countries is popular among many researchers as 
a way to improve the overall quality of upper secondary TVE. A well-established cooperation is 
beneficial to both training firms and vocational schools in that it relieves the burdens of 
vocational schools to acquire training facilities, hire vocational teachers with technical skills, and 
design curricula that reflect the latest needs of the industries, at the same time it lowers the hiring 
cost and risk for training firms while providing employees at the training firms opportunities to 
receive general skill training at vocational schools. With a few local governments taking the 
initiative to establish legislations supporting school-firm cooperation as pilots and experiments, 
there is the hope that a national level legislation will come out before long to provide guidelines 
for local governments in other regions to collaborate with vocational schools and firms to pave 
the way of forming effective school-firm cooperation.
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Appendix !
Appendix Table 1.1: Number of schools, fulltime teachers, and student-teacher ratio by type of 
TVE, 2015 
  Schools Full-time Teachers Student/Full-time Teacher 
Secondary Specialized Schools  3,456   304,295  24.1 
Vocational High Schools  3,907   290,034  15.2 
Skilled Workers Schools  2,545   191,639  16.8 
Notes: Student/Full-time Teacher ratio calculated by author using 2015 enrollment data. Source of 
enrollment data see notes under Table 4.1. 
Source: Ministry of Education, 2015 Educational Statistics: Number of Schools, Educational Personnel 
and Full-time Teachers by Type and Level. !
 
 


















          Secondary Specialized 
Schools 
        Senior  6   3   88   216   386   648   339   118   1,804  
Sub-senior  11   869   6,824   18,091   24,687   19,539   5,799   284   76,104  
Middle  5,459   28,955   31,170   25,088   16,218   9,060   2,948   112   119,010  
Junior  31,558   26,580   10,699   5,021   2,794   906   373   15   77,946  
No-ranking  21,156   5,053   1,592   799   484   181   120   46   29,431  
% of Total 19% 20% 17% 16% 15% 10% 3% 0% 100% 
! ! ! ! ! ! ! ! ! !Vocational High Schools 
        Senior  5   8   42   98   141   165   128   68   655  
Sub-senior  12   667   5,831   16,683   22,374   15,070   4,863   232   65,732  
Middle  3,648   21,285   33,386   30,091   17,449   8,313   2,962   137   117,271  
Junior  27,540   29,222   14,983   5,645   3,184   786   309   1   81,670  
No-ranking  17,571   4,181   1,520   748   459   115   67   45   24,706  
% of Total 17% 19% 19% 18% 15% 8% 3% 0% 100% 
Notes: Data for skilled-workers' schools are not available. 
Source: Ministry of Education, 2015 Educational Statistics: Number of Full-time Teachers by Age in Secondary 
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Schools 72,327 52,893 402 63 1,056 
Vocational High Schools 50,270 32,169 271 50 661 
Notes: Data for skilled-workers' schools are not available. 




Appendix Table 2.1: Summary of findings on characteristics of TVE participants. 
Studies Country Finding 









Females (+) in low-wage service sector 
   Bradley & Nguyen (2004) U.K. Academic achievement (-) 
  
Ethnic minorities (+) 
  
Local unemployment rate (-) 
   Moenjak & Worswick (2003)  Thailand SES (+) 






Ability to delay gratification (-) 
  
Vocational preference (+) 
   Zhou (2008) China SES (+) 
!! !! !!
Notes: (+) indicates positively related to TVE participation. (-) indicates negatively related to TVE participation. 
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Appendix Table 2.2: Summary of findings on labor market impacts of TVE participation. 
Study Country Findings 
Neuman & Ziderman (1991)  Israel Earnings (+9.6% in matched occupation) 
   
Hotchkiss (1993)  U.S. Earnings (No effect) 
   
Neuman & Ziderman (1999)  Israel Earnings (+8% in matched occupation) 
   
Arum & Shavit (1995)  U.S. Non-employment (-) 
  Employment as unskilled labor (-) 
  Employment as skilled worker (+) 
   
Bishop & Mane (2004)  U.S. Earnings (+1.4%–12%) 
   
Meer (2005)  U.S. Earnings (+3.7%–10.9%) 
   
Ainsworth & Roscigno (2005)  U.S. Unemployment duration (-) 
   
Bellew & Moock (1988, 1990)  Peru Earnings (No effect) 
   
Moenjak & Worswick (2003)  Thailand  Earnings (+63.9% men; +49.4% women) 
   
Malamud & Pop-Eleches (2008) Romania Earnings (No effect) 
  Employment (No effect) 
   
Wei & Xiao (2008)  China Unemployment duration (-4.4 months) 
  Re-employment (3.29 times more likely) 
   
Ding & Li (2008)  China Earnings (No effect) 
  Unemployment duration (-) 
   
Chen & Min (1998)  China Higher return to secondary vocational education 
(6.7%) than general education (4.2%) 
   
Li & Liu (2012)  China Higher return to secondary vocational education than 
general education in both rural and urban area 
   
Min & Tsang (1990) China Productivity (+) 
   
Yang (1996; 1998) China Earnings (+/-) 
  Productivity (No effect) 
Notes: (+) indicates positive impact of TVE, (-) indicates negative effect of TVE. 
! ! ! ! ! !!
Appendix Table 4.1: Correlation between upper secondary TVE participation and background characteristics, CGSS 2008 sample 
 
Notes: Pearson's r presented. * stands for statistically significant at 95% level. Sample size N=2248. 
Source: CGSS 2008 
 











# of elder 
siblings











After 1985 0.0552* 1
Female 0.0221 0.0706* 1








-0.0648* 0.0877* 0.0592* -0.0325 0.4947* 1
Father a CCP 
member -0.0371 -0.0470* -0.009 0.0059 0.2215* 0.1286* 1
Mother a CCP 
member -0.0183 -0.0207 -0.014 0.0328 0.1285* 0.2256* 0.2864* 1
# of elder 
siblings -0.0184 -0.2567* -0.0455* 0.0412 -0.1376* -0.1960* -0.0103 -0.0539* 1
# of younger 
siblings -0.0182 -0.3998* 0.0068 0.0636* -0.0952* -0.1559* 0.0136 -0.0151 -0.1270* 1
Father's 
education level -0.0667* 0.3114* 0.0682* -0.0161 0.3237* 0.3497* 0.2403* 0.1783* -0.2414* -0.1747* 1
Mother's 
education level -0.0647* 0.3658* 0.0802* -0.0031 0.2729* 0.4602* 0.1684* 0.2476* -0.3094* -0.2092* 0.6030* 1
Family SES @ 
age 14 0.0268 -0.1215* -0.0733* 0.0283 -0.1440* -0.1691* -0.0806* -0.0804* 0.1080* 0.0910* -0.1766* -0.2013* 1
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Appendix Table 4.2: Correlation between upper secondary TVE participation and background characteristics, CFPS 2012 sample 
 
Notes: Pearson's r presented. * stands for statistically significant at 95% level. Sample size N=1492. 











level @ age 14
Mother's education 
level @ age 14
Father a CCP 
member
Mother a CCP 
member
TVE 1
After 1985 0.1529* 1
Female 0.0555* 0.1358* 1
Minority 0.0049 -0.0108 0.0017 1
Family size 0.0067 0.0421 0.015 0.0311 1
Expected 
education level -0.2264* 0.1072* 0.0209 0.003 -0.0442 1
Father's education 
level @ age 14 -0.0298 0.2801* 0.0901* -0.0123 -0.0772* 0.1604* 1
Mother's education 
level @ age 14 -0.0238 0.2842* 0.1135* -0.027 -0.0948* 0.1449* 0.4770* 1
Father a CCP 
member -0.0395 -0.0775* -0.0197 0.0371 -0.0295 0.0265 0.1868* 0.1072* 1
Mother a CCP 
member -0.0527* -0.0345 -0.0069 -0.0133 -0.0526* 0.0588* 0.1382* 0.2444* 0.1386* 1
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Appendix Table 5.1: Correlation between key variables, earnings sample 
 
Notes: Pearson's r presented. * stands for statistically significant at 5% level. Sample size N=1726.  
Ordinal variables are treated as continuous: Hukou (1=Municipality, … 5=Rural), Residence (1=Urban, … 3=Rural), Residence @ 14 (1=Rural, ... 4=Provincial 
Capital), Parental education levels (1=No education, ... 6=College and beyond), Family SES (1=Highest, ... 10=Lowest). 



















Father a CCP 
member
Mother a CCP 
member Residence @ 14
# of elder 
siblings











schooling 0.3527* -0.1024* 1
Experience -0.1875* -0.0316 -0.4693* 1
Experience Sq. -0.1875* -0.0246 -0.4200* 0.9624* 1
Female -0.1142* 0.0348 -0.0104 -0.0433 -0.0363 1
Married -0.0534* -0.0097 -0.1747* 0.4543* 0.3294* -0.0372 1
Minority -0.0756* 0.0328 0.015 0.0146 0.0128 0.0348 -0.0055 1
CCP -0.1002* 0.015 -0.1824* -0.1237* -0.1410* 0.1451* -0.0746* 0.0428 1
Hukou -0.2762* 0.0285 -0.2202* -0.046 -0.0570* -0.0991* -0.015 0.03 0.0481* 1
Residence -0.2795* -0.0224 -0.2012* 0.0526* 0.0329 -0.0722* 0.0787* 0.0229 0.0058 0.5356* 1
# Children -0.2230* -0.0232 -0.3284* 0.6591* 0.6046* -0.0416 0.5178* 0.0414 -0.0764* 0.1481* 0.2383* 1
Father 
employed @ 14 0.1362* -0.0481* 0.0874* -0.0115 -0.0262 0.0739* -0.028 -0.0339 0.0026 -0.3549* -0.3141* -0.1521* 1
Mother 
employed @ 14 0.1658* -0.037 0.1591* -0.0741* -0.0775* 0.0662* -0.0917* -0.0232 0.0085 -0.3441* -0.2457* -0.1936* 0.4921* 1
Father a CCP 
member 0.0570* -0.0377 0.0921* -0.0015 -0.0263 -0.0092 0.0294 0.0099 -0.1209* -0.0464 -0.0632* -0.04 0.2294* 0.1393* 1
Mother a CCP 
member 0.0381 -0.0229 0.0877* 0.0049 -0.0092 0.0063 0.0072 0.0422 -0.1230* -0.0667* -0.0232 -0.0339 0.1448* 0.2412* 0.2928* 1
Residence @ 14 0.2127* -0.0543* 0.1302* 0.0195 0.0235 0.0570* -0.0425 -0.0387 0.0293 -0.5760* -0.4116* -0.1954* 0.5444* 0.5150* 0.0814* 0.1001* 1
# of elder 
siblings -0.0696* -0.0375 -0.1559* 0.2239* 0.1613* -0.0343 0.1974* 0.0313 0.0036 0.0696* 0.1010* 0.2108* -0.1166* -0.1867* -0.0272 -0.0604* -0.1256* 1
# of younger 
siblings -0.1791* -0.0199 -0.2210* 0.4579* 0.4522* 0.0075 0.2122* 0.0772* -0.0811* 0.1488* 0.1595* 0.3689* -0.1053* -0.1295* 0.0154 -0.0075 -0.1570* -0.1665* 1
Father's 
education level 0.1800* -0.0396 0.2753* -0.3368* -0.3200* 0.0683* -0.1907* -0.0269 -0.0087 -0.1687* -0.1744* -0.3138* 0.3081* 0.3449* 0.2649* 0.1777* 0.2469* -0.2179* -0.1639* 1
Mother's 
education level 0.1909* -0.0374 0.3133* -0.4029* -0.3572* 0.0711* -0.2500* 0.0147 -0.0251 -0.1926* -0.1741* -0.3610* 0.2500* 0.4413* 0.1799* 0.2328* 0.2901* -0.2943* -0.1744* 0.5806* 1
Family SES @ 
age 14 -0.1337* 0.0163 -0.0488* 0.1218* 0.1116* -0.0653* 0.1026* 0.017 -0.036 0.0820* 0.0886* 0.1523* -0.1467* -0.1714* -0.0953* -0.0856* -0.1375* 0.0737* 0.0747* -0.1559* -0.1859* 1
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Appendix Table 5.2: Correlation between key variables, employment sample 
 
Notes: Pearson's r presented. * stands for statistically significant at 5% level. Sample size N=2149.  
Ordinal variables are treated as continuous: Hukou (1=Municipality,…, 5=Rural), Residence (1=Urban,…,3=Rural), Residence @ 14 (1=Rural,...,4=Provincial 
Capital), Parental education levels (1=No education,...,6=College and beyond), Family SES (1=Highest,...,10=Lowest). 













Father a CCP 
member
Mother a CCP 
member Residence @ 14
# of elder 
siblings











schooling 0.2277* -0.1133* 1
Experience -0.2050* 0.0066 -0.4633* 1
Experience Sq. -0.2991* -0.0019 -0.4190* 0.9565* 1
Female -0.1400* 0.016 -0.0344 -0.0599* -0.0532* 1
Married 0.0724* 0.0349 -0.2076* 0.5498* 0.4015* -0.0224 1
Minority 0.0035 0.0264 0.0204 0.0098 0.0064 0.0117 0.0021 1
CCP 0.0609* -0.0075 0.1505* 0.2157* 0.2109* -0.1571* 0.1770* -0.0393 1
Hukou -0.0273 0.0241 -0.2252* -0.018 -0.0386 -0.0607* 0.0201 0.0276 -0.0587* 1
Residence -0.1031* -0.0074 -0.1840* 0.0503* 0.0336 -0.0610* 0.0633* 0.0106 -0.0116 0.5114* 1
# Children -0.1133* 0.0062 -0.3397* 0.6994* 0.6363* -0.0361 0.5891* 0.0416 0.1517* 0.1530* 0.2050* 1
Father 
employed @ 14 0.0238 -0.0559* 0.0905* -0.0346 -0.0444* 0.0685* -0.0434* -0.0307 -0.0095 -0.3615* -0.2824* -0.1558* 1
Mother 
employed @ 14 0.0235 -0.0535* 0.1610* -0.1111* -0.1026* 0.0559* -0.1333* -0.0292 -0.0222 -0.3591* -0.2381* -0.2126* 0.4967* 1
Father a CCP 
member 0.0848* -0.0329 0.0781* 0.0296 -0.0026 -0.0116 0.0607* 0.0041 0.1301* -0.0505* -0.0611* -0.0108 0.2214* 0.1239* 1
Mother a CCP 
member 0.0683* -0.014 0.0813* 0.0028 -0.0137 -0.0124 0.014 0.0354 0.1273* -0.0584* -0.0226 -0.0261 0.1260* 0.2213* 0.2862* 1
Residence @ 14 -0.0159 -0.0592* 0.1333* -0.0127 0.003 0.0412 -0.0793* -0.0322 -0.0269 -0.5768* -0.4112* -0.2024* 0.5345* 0.5095* 0.0763* 0.0925* 1
# of elder 
siblings -0.0149 -0.0187 -0.1748* 0.2847* 0.2109* -0.0471* 0.2568* 0.0416 0.0526* 0.0864* 0.0987* 0.2627* -0.1358* -0.1983* -0.0094 -0.0567* -0.1465* 1
# of younger 
siblings -0.1282* -0.0218 -0.2328* 0.4648* 0.4589* 0.0191 0.2548* 0.0553* 0.1134* 0.1502* 0.1486* 0.3886* -0.1044* -0.1506* 0.0214 -0.0109 -0.1668* -0.1261* 1
Father's 
education level 0.1227* -0.0530* 0.2797* -0.3750* -0.3498* 0.0649* -0.2379* -0.016 -0.0359 -0.1617* -0.1537* -0.3412* 0.3129* 0.3375* 0.2456* 0.1743* 0.2353* -0.2474* -0.1851* 1
Mother's 
education level 0.0941* -0.0549* 0.3162* -0.4466* -0.3923* 0.0794* -0.3126* -0.0011 -0.0398 -0.2002* -0.1535* -0.4029* 0.2637* 0.4451* 0.1650* 0.2389* 0.2924* -0.3160* -0.2090* 0.5948* 1
Family SES @ 
age 14 -0.0416 0.0183 -0.0531* 0.1467* 0.1301* -0.0624* 0.1223* 0.0303 0.0599* 0.0765* 0.0623* 0.1639* -0.1326* -0.1631* -0.0820* -0.0796* -0.1306* 0.1027* 0.0862* -0.1619* -0.1909* 1
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Appendix Table 5.3: Correlation between Tier 2 Labor market outcomes and key variables, employed sample. 
 
Notes: Pearson's r presented. * stands for statistically significant at 5% level. Sample further restricted to people who were employed at 2008, sample size 
N=1424.  
Ordinal variables are treated as continuous: Hukou (1=Municipality,…, 5=Rural), Residence (1=Urban,…,3=Rural), Residence @ 14 (1=Rural,...,4=Provincial 
Capital), Parental education levels (1=No education,...,6=College and beyond), Family SES (1=Highest,...,10=Lowest). 
Source: CGSS 2008. 
Fulltime-employedSelf-employed Union member Contract labor TVE
Years of 





Father a CCP 
member
Mother a CCP 
member Residence @ 14
# of elder 
siblings










Union member 0.1233* -0.2225* 1
Contract labor 0.2190* . 0.1394* 1
TVE 0.0228 -0.0033 -0.0272 -0.0515 1
Years of 
schooling 0.0871* -0.1631* 0.1147* 0.1153* -0.1522* 1
Experience -0.0690* 0.1023* 0.2132* -0.0899* -0.037 -0.4641* 1
Female -0.0056 -0.0575* -0.0687* -0.0269 0.0221 0.0098 -0.1182* 1
Married -0.0317 0.0962* 0.2145* -0.0406 0.0133 -0.1581* 0.5145* -0.0553* 1
Minority -0.0034 -0.0026 0.0009 0.0098 0.0228 0.023 0.0312 0.0049 0.0148 1
CCP 0.051 -0.1082* 0.2401* 0.0113 -0.019 0.1886* 0.2029* -0.1624* 0.1746* -0.0511 1
Hukou -0.0818* 0.2026* -0.1526* -0.1919* 0.0852* -0.2007* -0.0101 -0.0463 -0.0214 0.025 -0.0681* 1
Residence -0.1095* 0.1553* -0.0589* -0.1126* 0.0518 -0.1307* 0.0444 -0.0366 0.0463 0.0298 -0.0061 0.4425* 1
# Children -0.1485* 0.1360* 0.1542* -0.1532* 0.0008 -0.2752* 0.6660* -0.0801* 0.5702* 0.0529* 0.1535* 0.1251* 0.1613* 1
Father 
employed @ 14 0.0668* -0.1050* 0.0902* 0.0962* -0.0856* 0.0417 0.0109 0.0478 0.0067 -0.0233 0.0071 -0.3348* -0.2347* -0.0902* 1
Mother 
employed @ 14 0.0366 -0.1121* 0.0526* 0.0925* -0.0597* 0.1269* -0.0574* 0.0581* -0.0849* -0.0121 -0.007 -0.3403* -0.1836* -0.1552* 0.5040* 1
Father a CCP 
member 0.0441 -0.0838* 0.1401* 0.0278 -0.0598* 0.0944* 0.0520* -0.0206 0.0550* 0.0309 0.1439* -0.0459 -0.0487 0.0085 0.2143* 0.1401* 1
Mother a CCP 
member 0.0137 -0.0655* 0.0941* -0.0051 -0.0253 0.0798* 0.0573* 0.0106 0.0171 0.0513 0.1635* -0.0676* -0.0168 -0.0107 0.1381* 0.2404* 0.2711* 1
Residence @ 14 0.0661* -0.0987* 0.0524* 0.1274* -0.1071* 0.0873* 0.0048 0.0066 -0.0333 -0.0369 -0.0024 -0.5434* -0.3290* -0.1529* 0.5456* 0.5243* 0.0880* 0.1156* 1
# of elder 
siblings -0.0138 0.0443 0.0412 -0.0951* -0.0148 -0.1372* 0.2706* -0.0671* 0.2124* 0.0332 0.0606* 0.0567* 0.0527* 0.2203* -0.1087* -0.1852* 0.0094 -0.0644* -0.1287* 1
# of younger 
siblings -0.0128 0.0935* 0.1276* -0.0887* -0.0144 -0.1874* 0.4085* 0.0119 0.1983* 0.1111* 0.0865* 0.1682* 0.1371* 0.3549* -0.1221* -0.1492* 0.0181 0.007 -0.1793* -0.1505* 1
Father's 
education level 0.0588* -0.1019* 0.0588* 0.0917* -0.0502 0.2371* -0.2859* 0.1030* -0.1849* -0.0221 -0.0097 -0.1645* -0.1226* -0.2645* 0.3028* 0.3323* 0.2491* 0.1644* 0.2473* -0.2149* -0.1266* 1
Mother's 
education level 0.0686* -0.1043* -0.007 0.1042* -0.0576* 0.2813* -0.3761* 0.0971* -0.2479* -0.0055 -0.0131 -0.2124* -0.1196* -0.3235* 0.2426* 0.4388* 0.1739* 0.2437* 0.3057* -0.2996* -0.1520* 0.5696* 1
Family SES @ 
age 14 -0.0503 0.0235 0.0404 -0.0536 0.0387 -0.0017 0.0947* -0.0749* 0.1157* -0.0051 0.0597* 0.0331 0.0071 0.1029* -0.1185* -0.1415* -0.0733* -0.0849* -0.1069* 0.0613* 0.0362 -0.1302* -0.1713* 1
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Appendix Table 5.4: Comparison original and imputed samples for earnings. 
  Original Sample Imputed Sample 
Variable Mean Std. Dev. Mean Std. Dev. 
Annual earnings 23880 31375 23751 31133 
TVE 28% 45% 28% 45% 
Years of schooling 12.8 2.3 12.8 2.3 
Experience 19.5 12.2 19.7 12.2 
Female 44% 50% 43% 50% 
Married 80% 40% 80% 40% 
Minority 5% 22% 5% 22% 
     Political Party 
    Democratic 0% 4% 0% 4% 
CCP Youth League 10% 30% 11% 31% 
General Public 68% 47% 68% 47% 
     Union member 35% 48% 35% 48% 
     Hukou status 
    Provincial Capital 19% 39% 19% 39% 
Prefecture-level city 29% 45% 29% 45% 
County-level city 17% 37% 17% 37% 
Rural 17% 37% 16% 37% 
Other 6% 24% 6% 24% 
     Residence 
    Suburban 12% 32% 12% 33% 
Rural 10% 31% 10% 31% 
Other 1% 8% 1% 8% 
     # of children 1.0 0.8 1.0 0.8 
     Occupation 
    Professionals 23% 42% 23% 42% 
Technicians and associate professionals 15% 35% 14% 35% 
Clerks 5% 21% 5% 21% 
Service workers and shop and market sales workers 16% 37% 16% 37% 
Skilled agricultural and fishery workers 1% 7% 1% 9% 
Craft and related trade workers 9% 29% 10% 29% 
Plant and machine operators and assemblers 11% 31% 11% 31% 
Elementary occupations 9% 29% 10% 29% 
Armed forces 0% 4% 0% 5% 
     
! ! ! ! ! !! 253!
Ownership 
    Collectively owned 9% 29% 9% 29% 
Privately owned 32% 47% 33% 47% 
Hong Kong, Macau, Taiwan company 1% 11% 1% 11% 
Foreign company 3% 17% 3% 16% 
Joint venture 1% 12% 1% 12% 
Other 2% 13% 2% 14% 
     Father employed @ age 14 59% 49% 59% 49% 
Mother employed @ age 14 35% 48% 34% 48% 
Father a CCP member 24% 43% 24% 43% 
Mother a CCP member 6% 23% 6% 23% 
     Residence @ age 14 
   County-level city 20% 40% 20% 40% 
Prefecture-level city 21% 41% 22% 41% 
Provincial capital 23% 42% 23% 42% 
Other 0% 7% 0% 7% 
     # of elder siblings 1.3 1.5 1.3 1.5 
# of younger siblings 1.0 1.3 1.0 1.3 
     Father educational level 
   Elementary school 35% 48% 35% 48% 
Middle school 26% 44% 26% 44% 
Upper secondary TVE 6% 24% 6% 24% 
General high school 12% 32% 12% 32% 
College and beyond 7% 26% 7% 26% 
     Mother educational level 
   Elementary school 33% 47% 33% 47% 
Middle school 21% 41% 20% 40% 
Upper secondary TVE 4% 19% 4% 19% 
General high school 7% 26% 7% 26% 
College and beyond 3% 16% 3% 16% 
     SES @ age 14 
    level 2 2% 13% 2% 13% 
level 3 3% 18% 3% 18% 
level 4 6% 23% 6% 23% 
level 5 21% 41% 22% 41% 
level 6 13% 34% 13% 34% 
level 7 15% 35% 15% 35% 
! ! ! ! ! !! 254!
level 8 16% 36% 16% 36% 
level 9 12% 33% 12% 33% 
level 10 11% 32% 11% 32% 
     N 1726   1768   
Notes: 
    Baseline of Party is Chinese Communist Party (CCP). Baseline of Hukou status is municipality. Baseline of 
residence is urban. Baseline of occupation is Legislators, senior officials and managers. Baseline of ownership is 
state owned. Baseline of residence @ 14 is rural. Baseline of parental education is no education. 
SES level @ age 14 is self-reported and coded as “1” (highest; baseline) – “10” (lowest) 
Source: CGSS 2008. 
 
 
Appendix Chart 5.1: Share of female students by type of secondary specialized schools. 
 
Source: Ministry of Education, Number of Female Students, Teachers, Staff & Workers by Level &  
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